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CHAPTER 1

BASIC REQUIREMENTS FOR THE PARAMETERS OF
ELECTRONIC MEASURING INSTRUMENTS

1.1. Normative Documents (GOST) for Instrument Manufacturing
The Gosstandart (State Committee for Standards of the USSR Council of Min-
isters) of the USSR introduced (as of January 1, 1975) the following state

standards for electronic measuring instruments:

GOST [All-Union State Standard] 9763-67% "Electronic Measuring Instruments.
General Technical Requirements";

GOST 9771-61 "Heterodyne Frequency Meters. Technical Requirements’';

GOST 9772-77 "Resonance Frequency Meters. Types., Technical Requirements";
GOST 9781-67 "Electronic Voltmeters. Tech=nical Requirements";

GOST 9788-69 "Measuring Signal Generators. List of Parameters";

GOST 9810-69 "Cathode-Ray Oscillographs. General Specificationsg";

GOST 10086-68 '"Meters of the Coefficient of Amplitude Modulation (modulo-
meters). Types. Technical Requirements";

GOST 10501-74 "Low-Frequency Measuring Generators. Basic Parameters. Tech-
nical Requirements. Testing Methods"';

GOST 10622-70 "High and Superhigh Frequency Signal Generators with a Fre-
quency Range from 30 kHz to 300 MHz., Basic Parameters. Technical Require-
ments. Testing Methods";

GOST 11001-69 "Industrial Radio Interference. Radio Interference Meters.
Technical Requirements";

*GOST 97-63 and GOST 1845-59 are replaced by GOST 22261-76 as of July 1, 1978.
1
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GOST 11286-69 "Quality Factor Meters. Technical Requirements";
GOST 11294-74 '"Measuring Lines. Technical Requirements. Testing Methods";

GOST 11113-74 "Measuring Pulse Generators. Types, Basic Parameters. Tech-
nical Requirements';

GOST 13100-67 "Measuring Receivers. Technical Requirements., Testing Me-
thods';

GOST 13266-74 "Meters for the Impedance of Coaxial and Waveguide Chanmels
and Admittance. Classification. Technical Requirements., Measuring Me-

thods'";

GOST 13317-73 "Microwave Band Electronic Measuring Instruments. Coupling
Elements. Basic Dimensions'';

GOST 13364~67 "Coaxial Loads. Types. Technical Requirements”;

GOST 13605-75 '"Microwave Wattmeters. Types. Technical Requirements. Test-
ing Methods'";

GOST 13606~68 "Receiving Converters (Heads) of Bolometer-Type and Thermis=-
tor Wattmeters. Types., Basic Parameters. Technical Requirements. Test-
ing Methods";

GOST 13645-68 "Accurate Time and Frequency Signals Emitted by Shortwave and
Long Wave Radio Stations of the State Time and Frequency Service of the
USSR. Basic Characteristics';

GOST 13759-68 '"Waveguide Loads. Types. Technical Requirements";

GOST 14126-69 'Measuring Signal Generators with a Coaxial Output. Techni-
cal Requirements";

GOST 15166-73 "Wobbling Frequency Generators of a Frequency Range from 1 MHz
to 40 GHz. Type. Basic Parameters, Technical Requirements. Testing Me-
thods'"';

GOST 17023-74 "Instruments for Studying Amplitude-Frequency Characteristics.
Types and Basic Parameters. Technical Requirements. Testing Methods";

GOST 17193-71 "Measuring Signal Generators with a Waveguide Output, Tech-
nical Requirements",

1.2. Permissible Errors

The fundamental instrument error (including the systematic and random compo-
nents) is taken to be the greatest difference between the indication of the
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instrument and the actual value obtained as a result of measurement. When
instruments are released by the manufacturer, the instrument error must not
exceed 0.8 of the permissible value of the fundamental error.

The fundamental error of an instrument is expressed by one of the following
methods:

in percent or in relative units of the instrument reading (for instruments
with a reading device of any type) or of the nominal value (for measures
with fixed values);

in percent of the finite value of the measurement range (for instruments
with a one-way scale);

in percent of the sum of the finite values of the measurement range (for
instruments with a center-zero scale);

in percent of the difference of the finite and the initial values of the
measurement range (for instruments with a suppressed-zero scale);

in percent of the length of the measurement range [for instruments with a
logarithmic, hyperbolic, or exponential (with an exponent higher than three)
characteristic of the scale]. For instruments with logarithmic scales, ex-
pression of a relative error with respect to th: reading is permitted;

in absolute values expressed in units of the value being measured (degrees,
hertzs, watts, etc);

in decibels (or nepers) in relation to measured, compared, or regulated
values (amplification, weakening, attenuation, intemsity, etc);

in decibels (or nepers) in relation to a certain value taken as the initial
or zero level (1 mW, 0.775 V per 600 Ohms, 1V, etc);

in the form of a unit of two members one of which depends on the value being
measured and the other does not depend on it, In this case, the error ex-
pressed in absolute values is writtem in the form of A = + (aAy+ *X) or
A = + (aAx+bAk), where a is the error expressed in relative units of the
instrument reading or normal value of the measure; b is the error expressed
in relative units of the finite value of the established measuring limit;
Ax is the reading of the instrument or the nominal value of the measure, Ay
is the finite value of the established measuring limit; ol is the error
expressed in absolute values which does not depend on the value being mea~-
sured. For the relative error 8 = + (a= A /Ag) or & = + (a+bAR/Ay).

It is permissible to record the instrument error with a discrete digital
reading expressed in absolute values in the form of + (a[z]reading Aytmcount -
ing units), where m is the discreteness erro. selected from the series: 0.5

I’

>
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When permissible errors are indicated in percent, decibels, or in absolute

values of the magnitudes being measured, the numerical values must be taken
from the series Ax°10", where Ax is one of the numbers: 1, 1.5, 2, 3, 4, 5,
6, etc, and n is one of the numbers: 1, 0, ~1, =2, -3, etc.

Additional errors under the effect of temperature and changes in the supply -
voltage of +10% of the nominal voltage must not exceed one-half of the fun-

damental error. Moreover, an additional error from temperature changes is

to be shown for each 10°C of the temperature change. It is permissible to

indicate the temperature error for one degree C of the temperature change.

subbands of scales and limits of measurements, Similarly, it is permissible
_to show for combined instruments different values of fundamental errors for
different types of magnitudes being measured.

Multirange or multiband instruments can have different errors for different ’

1,3. Scales, Reading Facilities, Impedances of Input and Output Circuits

Limbs and scales which are used to establish smoothly changing values must
have a partial overlapping of neighboring subranges with graduation lines
in the overlapping sections.

The edges of the band must have a margin not smaller than the double value
of the fundamental error, and at the beginning and end of the subbands ==
not less than the value of the fundamental error.

It is permissible not to have overlapping between neighboring subranges

when the extreme positions of the limbs and scales correspond to the zero
and maximum values, as well as there is a possibility of additional accurate
regulation (tuning) of the instrument.

The limbs of reading devices must contrast with the background of the scale.
Moreover, the scales must not create specks of light making the reading dif=-
ficult,

_ The input and output impedances of instruments intended for work with a
matched load are taken from the series: 0.1, 1, 5, 10, 50, 75, 100, 150,
200, 300, 500, 600, 1000 Ohms; 2, 5, 10, 20 kiloohms.

Nominal values of input and output impedance of instruments intended for B
work with a nonmatched load are indicated in individual standards and speci~
fications in the form of effective resistance on one or several frequencies
and, if necessary, in the form of shunting capacitance or impedance on one
or several frequencies.

1.4, Electric Power Supply of Instruments
Instruments fed from a 50 Hz alternating current network must be designed

for a voltage of 220 V +10%, a frequency of 50 Hz +1% with a harmonic con-
tent of up to 5%.

4
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Instruments fed from a 400 Hz alternating current network must be designed
for a voltage of 115 V + 5% or 220 V + 5% and a frequency of 400 Hzfg%
with a harmonic content of up to 5%. °

When fed from direct current chemical sources, instruments must be designed
in accordance with the operating voltages and currents shown in the speci-
fications for the use of chemical sources.

1.5. Stabilization Time and Length of Continuous Operation

The self-heating time after which instruments should operate normally follow-
ing the moment they are turned on must be indicated in the specifications
and is selected from the series 1, 5, 15, 30 minutes, 1 hour, 2 hours. For
the instruments of the groups IV and V of Taole 2, it is preferable to have
a self-heating time of not more than 30 minutes. In spacial cases, it is
pernissible to establish the self-heating time at 4, 8, or 24 hours for in-
struments equipped with thermostatic devices.

Instruments must be designed for continuous work in the course of at least
eight hours with consideration for the self-heating time if it does not ex-
- ceed two hours.

1.6. Electric Strength and Resistance of Insulation
Electric circuits of instruments insulated from the casing which are under

voltage during their operating must endure testing voltages shown in Table
1.1 in the absence of disruptive discharges.

~ Table 1,1
I |
nanpraa B ) ar001 | 500 | 005 | 5025 | >035 | >05 [>06s
3)
Upaﬁ. uake, X0,
He Gosce 0,1 0,15 0,25 0,35 0,5 0,65 08
- Hennraresnnoe 4)
hanpamenne
Uucen. «B 0,25 05 0% 1 15 2 2,5
wnszns o D son|>1{515] s | 1 | sm
3

Upaﬁ. moke, KD, )

e Goaec I |L5] 2 7 30 100
Henwtateannoe (5) 5 Ycranas- 6)

nanpkenie 1,3Upa6+ | aunatorca
Unen, kB3 3 14| 5 | Wps6t+1|46 Ty

Rey: 1. Operating voltages, kV 4. Testing voltage, Utestings kV
2. from 0.04 5. Operating
3. U operating, maximum, kV, 6. Established by specifications
5_ not over
5
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The values of voltages are rounded to integers of kilovolts in the upward
direction.

1.7. Norms for Testing Conditions During Climatic and Mechanical Tests

Electronic measuring instruments are divided into five groups shown in Table
1.2 according to their operational conditions.

Table 1.2

Instrument

Operational Conditions Group

Instruments intended for operation in enclosed, dry,
heated areas which do not experience shocks and bumps I
during their transfer from one work place to another.

Instruments intended for use in enclosed and heated
areas which experience shocks and bumps during their II

transfer from one work place to another.

Instruments intended for work in enclosed unheated

areas which experience frequent bumps and shocks when IIT
they are moved from one work place to another in the
nonworking-state.

Instruments intended for work outdoors or under light
shelters (if required due to a complex meteorological

situation) which experience shocks and bumps in the v
nonoperating state during frequert transfers and
transportation.

Instruments intended for work outdoors under com-
plex meteorological conditions without additional

shelters which experience shocks and bumps in the v
nonoperating state during frequent transfers and
transportation.

Depending on the group, instruments are subjected to various climatic tests
according to the norms for testing conditions given in Table 1.3,

After the completion of the tests, instruments must retain the required
characteristics within the limits of the norms shown in specifications and
standards for individual types of instruments.

Instruments of groups IV and V also must not have any corrosion and damages
to their surface after their presence in spray-bearing and dust~bearing
media. Sprayproof and dustproof tests are done whenever mentioned in speci-

fications. The norms for testing conditions during sprayproof tests are
as follows: even spraying of the instruments from four sides one after

6

FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070006-5



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP382-00850R000300070006-5

FOR OFFICIAL USE ONLY

Table 1.3
(1) 2) PexuMu KANMATHUECKHX HCRUTANHA
- IV R— B 3aBHCHNOCTH OT FPYANH NPHOOPOR
oo b ow Jwm b w |
Pabouue (3)

4) Temneparypa, °C +10+-| 410-= | —104-| —30-+ | —40-
) paTyp 435 435} 440 -+4+50f 450
(5) TTpOAOAKHTEALHOCTD, 1 4 4 4 4 4

(6) Ornocureavnas paax-
4)HOCTS 80 80 €N 95 95
(4) Temnepartypa, °C 20 20 25 25 30
(5) TponoaxutensHocTs, 9 48 48 48 48 48
Mpedessrvie (7)
(4) Temueparypa, °C —40+ | — 40+ | —40+ | —40+- | —50+
+50f 4607 +30] +65{ -+65
(5) npononkurenumocts, v 4 4 4 4 4
(8) Bpema BuifepXKH B HOp- .
MAILHBX YCTOBHAX, 4 4 4 4 4 4
- (5) Ornocureasnas arax-
HoCTS, 95+£3 19543 | 9543 | 95+3 | 9543

4} Temnepatypa, °C 20 20 2% 30 30

( ? TMpononxkutenniocTb, 4 48 48 48 9% 96
Bpema BhnepkkH B HOp-
MasbHBX YCAOBHAX, ¥ 2% 24 24 12 12

Key: 1. Testing Conditions

N

instrument group
Operating

. Temperature, degrees C
Length, hours

. Relative humidity, %
. Maximum

. Conditions of climatic tests depending on the

. Exposure time under normal conditions, hours

another at an angle of 45 degrees with an intensity of 5 + 2 mm/min in the

course of four hours.

Water temperature from +5 to +20 degrees C.

Instruments of Group IV are tested in a chamber in the form in which they .
are transported at short distances, or in storage boxes, if they are supplied,
while instruments of Group V -- are tested in the ®Hrm in which they are

operated.

Dustproof tests are conducted in a special chamber under the following con-

ditions:
length of dusting with dried dust mixture, hours
(mixture composition: sand 70%, chalk 15%, kaolin 15%,
respectively)

dusting speed, m/sec

7
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Normes for Testing Conditioms for Resistance to Vibration

Norms of testing conditions for resistance te vibratiom for Group I are not
established.

Tests on One Frequency
Length of tests, minutes, for all groups....cecccecccecececes 10

Vibration frequency, Hz, is established by specifications
within the 1imits Ofve cecevcooccsssosssasssaascssossassscssss 20=50

The shift or acceleration amplitude for the required frequency is established
according to a special chart.

Tests Within a Frequency Range

Norms for the groups of instruments II and III are not established, and for
groups IV and V they are summarized in Table 1.4.

Table 1.4

1§ (2) Pexunu xxa rpyan nprGopos

Yexosns HenuTannf
20! v v

U ; )
(3)_Yacrota ARGpaIKK 10—20 9030 | 30—40 | 40—50 | 50—60] 80—70

t

- (4) Awnautyna cmeue-
nAs  (NOJORNAA  MOX-
norop(aauaxa),mu 052|038 (03|02 |02 02

(5) MarchmanbHoe yc-

Kopenne, M/c? 96 | 6—15 | 10—20] 17—27 | 23—33| 28—40
[MporcaxuTenb-
(6)nocrb. MHH GO

Note: The shift or acceleration amplitude is established
for the required frequency according to a special chart.

Rey: 1. Testing conditions
2. Conditions for instrument groups
3, Vibration frequency, Hz
4, Shift amplitude (half of total range), mm
5. Maximum acceleration, m/s2
6. Length, mic

Norms for Testing Conditions for Shock Resistance and Strength In Transpor-
K tation (Table 1.5).
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Table 1.5
(1) (2|)0pllu HCNLITATEALRMX PEXRMOB B
Tapavetpu n ycxosns S¥BNCHMOCTH OT rpynnM npubopos
- renutauni
KR
E YacroTa ynapos, MHA (4) —_ — | 10—-50 | 10—50
2 LlAuTensHoCTh YAAPHOIO
(3)3‘ uMnyanca, Mfc - — 110—12,6 | 10—125

a. Maxcwywoe ycxopensue,
S |m/? - - 50 50
Q

& | ncno yaapos (7) — | — 1 1000 2000
51 .
>

=

=

=
=9 Yncno koncGanud (9) 2—-3 1 23| 923 93
8‘§_ MakcHManLitoe YCKOpCHHe,

(8% Efwict(6) o |3 | 3 30
o
- 28| Mposoaxn 0CTh, 9 1 1

53| Mooty 2 | 2
=R

Note: Norms for Group V are established in
specifications,

Key: 1. Parameters and testing conditions

2. Norms of testing conditions depending on
the instrument group

3. Shock resistance
4, Frequency of shocks, min
5. Length of the shock pulse, m/sec
6. Maximum acceleration, m/sec2
7. Number of shocks
8. Strength in transportation
9. Number of vibrations
- 10. Length, hours

1.8. Operational Safety

All measuring instruments are designed in such a wa
of the operating personnel. All external elements
tric power sources which are under a voltage exceed
the casing must be protected against accidental con
tion of the instrument under normal conditions,
with voltages above 500 V must have warning sign

y as to ensure the safety
of instruments and elec-
ing 36 V in relation to
tacts during the opera-

and the external elements
S.

In instruments which have a voltage of over 1000 V and
the

) may exceed 5 mA, removable and opening lids, casings and doiiguggsiulr)rent -
nected with an automatic blocking device which would turn off the volsa;:n

during the removal of casings, lids, sheaths, etc, Provisions must be ma.
NG

9
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for the closure of high-voltage capacitors or connection of discharge resis-
tors ensuring their discharge to a safe voltage in not more than 10 seconds.

Within instruments near assemblies where voltages above 500 V are present,
there must be clearly visible inscriptions or signs warning about the dam
ger. Instruments operated from the power network or comrnected to high-vol-
tage networks (over 1000 V) must have a separate terminal for grounding the
casing,

All instruments fed from the network must have a light indicator to show
that the network voltage is turned on. If the general supply and high vol-
tages are turned on separately, red light signals must correspond to the
turning-on of high voltages.

1.9 Standards

Uniformity of measurements is achieved by exact reproduction and storage of
the established units of physical values and transmission of their dimen-
sions to the measuring devices used. Standards are the highest link in
the transmission of the dimensions of units of measurements in the metro-
logical chain.

The USSR Gosstandart approves the primary and special state standards. The
primary standards serve for the reproduction of units with the today's high-
est accuracy. Special standards serve for the production of units under
special conditions in which direct transmission of the dimensions of units
from primary standards is technically unrealizable with the required degree

- of accuracy (high and superhigh frequencies, energy, pressure, temperature,
special states of the substance, extreme sections of the range of measure-
ments, etc). The state primary and special standards of the USSR are devel-
oped, reproduced, and preserved by metrological institutes.

Simultaneously with the approval of a primary or special standard, a state
standard is approved which indicates the composition and the purpose of the
approved state standard and establishes a checking scheme which determines
the order of transmission of the dimensions of the units corresponding to
the means of measurements.

Articles wilh descriptions of the most important characteristics of standards
approved by the USSR Gosstandart are published regularly in the journal
"Izmeritel'naya tekhnika" [Measuring Techniques], and since 1974 in the col-
lection of information articles "Metrologiya i izmeritel'naya tekhnika" [Me-
trology and Measuring Techniques].

Since 1 January 1974, GOST 8.057-73 "Procedures for tne Approval, Storage,
and Use of Standards and Reference Measuring Devices' was put into effect;
this GOST establishes a single procedure for the approval of standards and
metrological certification of reference measuring devices, as well as of
thieir storage and application.

10
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Generalized information on the national primary and specialized standards
of the USSR is published in the annual reference book "State Standards of
the USSR".

Brief information on state standards serving for the reproduction of units

of time and frequency, as well as of electrical and magnetic values approv-
ed by the USSR Gosstandart as of 1 January 1975 is given below (Table 1.6).

11
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CHAPTER 7
FREQUENCY AND TIME MEASURING INSTRUMENTS
7.1. Frequency and Time Standards. Reference Generators

Field decade frequency standard Ch 1-28 is intended for the output of mono-
chromatic oscillations, as wall as for measuring the frequency of sinusoidal
oscillations in a frequency r:- ce of 20 Hz - 600 MHz under climatic and me-
chanical conditions for Group IV of GOST 9763-67.

The decade frequency converter Ch 1-28 works on the principle of frequency
synthesis of two parallel circuits. One of them is a 10 MHz reference fre-
quency multiplier, and the second consists of five successively synchronized
generators from whose output any arvitrarily selected frequency within a
range of 60-70 MAz is delivered to the mixer. As a result of the mixing of
two frequencies of the above-mentioned circuits, it is possible to obtain
any frequency on three subranges (0-10 MHz, 10-20 MHz and 20-30 MHz) at the
generator's output by using a 0-100 Hz interpolation frequency generator.

The decade frequency standard is designed in the form of individual units:
a converter unit and a measuring umit.

The instrument set includes: 1) frequency converter unit: 2) measuring
unit; 3) technical documentation (technical record, technical description
and operation manual, checking instructions, album of simplified circuit
diagrams); 4) a set of spare parts and accessories; 5) manufacturer's rat-
ing certificate.

Basic Specifications

The instrument puts out a sinusoidal-shape voltage
in the frequency range, HZ .ceceveecocsssccosscacsnvsons 100-30- 106

Output voltage, V, in the 20 Hz - 10 kHz range at a
load of 1 kiloohm and in the 10 kHz - 30 MHz range
at a 75 Ohm load, not less than ....eevvevecoccnconecens 0.5
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Klirr factor, %, in a frequency range of 10 Hz -
8 MHZ, not mMOTe than ..veeuivereueserresnrorionnsonsnnas 15

When harmonics of the fundamental range are used
- and when the output voltage is not less than 100
microvolts at a load of 75 Ohms, the instrument
puts out a frequency spectrum, MHz, in the range ....... 30-600

Frequency error, Hz, does not exceed:
when SWitching Step-by=8teP ...vveeeeescereerroennnss 1.10"7f,
in stepless regulation ..eeeeeevevesensncesneses i(1-10’7 fx+0.5)
in a frequency range of 30 - 600 MHZ ........... +(1-10"7 £440.5n)

(fx -- nominal frequency value: n -- number of the harmonic used)

Frequency range, MHz (harmonics of the fundamental
TANZR) «euiuritniinnnnsennsannnraenassorionansss 20.1076-30; 30-600

Sensitivity, B, when measuring frequency in the ranges:
20 HzZ = 30 MHZ ©uievinnninnnnennnnnecncaneonennnsaans 0.1
30 = 600 MHZ «.vvuenennnrsseonnennsosuscencasnnnnnnes 0.2

Maximum input voltage, V .....vveveveenercnnseosenreonas

w

Frequency measurement error, Bz, does not exceed in the ranges:
20 Hz = 30 MHZ +.iovivvnnnnninnnnnnenninnsnannes (11077 £440.5 Hz)
30 - 600 MHz t...veviiiiineiiniiariiiiiiiiaaee. +(1-10~7 £,40.5 n)

Frequency instability of the quartz generator of the
instrument after a two-hour warm-up must not exceed:

In 24 BOUTS t.iviuriiinieenrnnrnsurannonnconnnsncanas 3-10-8

R 1-1077

IN 6 MONERS tuiiiniiinnnenuenerennrsnnennssnnsooennss 5-10~7
Correction limit, frequency of quartz generator ........ +-10-7

Frequencies of sinusoidal voltages stabilized with quartz
10; 5; 1 MHz; 500; 100; 50; 10; 5; 1 kHz; 100 Hz (with

a Klirr factor of not over 15% at all frequencies except
10 MHZ)

Voltage of delivered frequencies, V, not less than:
at frequencies of 10 and 5 MHz ...
at other frequencies

Ctesteeeieesnnnaaa, 0.5

t et eeie it te it iiesie it tenen.. 1

The device can operate from an external source of funda-
mental frequency of 1 MHz:
with a voltage, V ,..,

P 0.5-3
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Length, hours:

of self-heating of the instrument .....ccececaee 2
of continuous operation ....ceceecesvcccacecacas 24
Consumed power, V:A, NOt OVET .sveeecesoscnsvossccos 500

- The cesium frequency standard Chl-Ch2 is intended for use as a reference in
checking and graduation of frequency measures of high accuracy.

The instrument is a measure of frequency stabilized with respect to the fre-
quency of the energy jump between the levels of the hyperfine structure of
the normal state of the cesium-133 atom,

The instrument consists of a controlled quartz generator operating with a
frequency of 5 MHz, a synthesizer converting the signal of the quartz gen-
erator to a signal close to the frequency 9 192 631 770 Hz of the emnergy
jump in the atoms of cesium, and an atomic beam tube (ALT) performing the
role of a discriminator, i.e., generating an error signal depending on the
mismatching of the frequency of the synthesizer with the frequency of the
energy jump in the atoms of cesium, The error signal is amplified and de-
livered to the frequency control device of the quartz generator.

The instrument contains also a frequency divider for obtaining signals with
freqeuncies of 100 kHz and 1 MHz and power sources for various ALT devices.

An ALT (removable) is supplied with the frequency standard,
Basic Specifications
Nominal frequency values, MHZ .....ciecvcvscvcnvccs 100-10-3; 1; 5
Relative frequency error, NOt OVET ....cssvcecoeccss i2-10'10
Relative root-mean-square error of the reproduction
of the actual value of frequency from one "on'" con-
dition to another when the electronic part of the

- device works continuously does not exceed ......... 2-10-11

Frequency instability during the measuring and read-
ing time equal to 1 and 10 sec does not exceed .... 2-10-10

Frequency checking of the instrument is done with the aid of a reference
measure of frequency of a higher accuracy, for example, a hydrogen genera-
tor.

The frequency of the instrument being checked is compared with the frequency

of the reference measure with the aid of a frequency comparator and an elec-
tronjc frequency wmeter,.
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The hydrogen frequency standard Chl-46 is intended for use as a source of
highly stable,highly accurate, spectrally pure sinusoidal signals in various
measuring and special systems, including systems for the reproduction and
storage of time and frequency units (Figure 7.1).

Figure 7.1

The instrument operates on the principle of phase synchronization of the
signal of a quartz generator of 5 MHz by the signal of a quantum hydrogen
generator. The instrument consists of two racks one of which contains an
additional frequency meter Ch3-38. The instrument performs two kinds of
operations: tuning and automatic phase adjustment of frequency (FAP). In
the first kind of operation, the instrument tunes the hydrogen generator
(VG) to the vertex of the spectral lime. The signals of both VG of 1420,
405 MHz are delivered to the input of the synchronization unit through a
coaxial switch whose control knob "Operation Type" is on the front panel of
the instrument and through a coaxial tee (E6-11), For tuning, the frequency
of one of the generators is shifted by the magnetic field by 1 Hz and the
beat frequency signal of the VG of 7 Hz is delivered from the synchroniza-
tion unit to the input of the frequency meter Ch3-38., 1In the FAP operation
mode, the signal of the VG is sent to the input of its synchronization unit
and, as a result of this, automatic phase adjustment of frequency of the
quartz gemerator by the hydrogen generator is accomplished. The synchroni-
zation unit is a superheterodyne receiver with triple frequency conversion.

The instrument set includes: 1) hydrogen frequency standards (2 items); 2)
electron-counting frequency meter Ch3-38; 3) preliminary selection unit
Ya34-34; 4) power supply unit; 5) demagnetizing unit; 6) pump TsVN-1,5-3;

15

FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070006-5



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070006-5

FOR OFFICIAL USE ONLY

7) set of spare parts and accessories which includes: adapter, connecting
cables (2 items), buses (5 items), bolts (3 items), washers (10 items), nuts
(20 items), keys (2 items), sodium hydroxide 4Da (1l kg), special vacuum
rubber tube (2 m), bifurcating device E6-11, protecting devices VP1l-1-5A

(5 items), 1-15 A(5), VP1-1-3A (5 items), VP1-1-1A(5), transistors 2T904A
(10), pins (3 items); 8) technical description and operation manual;

9) reference generator YaZCh-35; 10) technical record.

Basic Specifications
Nominal values of output signals, MHZ .....c.cevvenurveee 5:1:0.1

Frequency production error from one instrument to
another not more than .......... teetseseersasiecaaaane cee iS-lO'12

Systematic deviation from the nominal frequency value
of output signals not more than ......ceveesoeovsccsssass 4.10~11

Root~mean-square error of the reproduction of the

acrual value of frequency of the hydrogen generator

from one tuning to another and from one "on" posi-

tion to another not more thanm ....eceeivecescecaoacccecss 2:10-13

RMS error of the reproduction of the actual value of
the frequency of the output signal of 5 MHz from one
tuning to another and from one '"on' position to an-
- other not more tham ....veeieevveecnnssoncnns teceresrsaes 3.10-13

Frequency instability of the output signal of 5 MHz (RMS value)
with a band of the measuring device of 2 Hz not over:

in 1 second ...oevvnnennn 1,5-1012
in 10 seconds .....vecevceeens teeecsesessesassosnnnna 3.1013
in 100 seconds ....eecevvrreccecvecacacccasnsnnnnsnse 4-1014
in one hour ........... cesans teeessccscesesesnsenans 5.1014

(with temperature variation of the environment of not
more than +1 degree C)

Service life of the instrument, years, not less than .... 7
Operation life, hours, not less than ......c.ceeeeeneeees 10,000
The instrument is checked in accordance with GOST 9763-67 and directions
for checking shown in the section "Checking Instructions" of the technical
description and instruction for operation.
The frequency standard Chl-53 (reference quartz generator) is intended for
producing frequency-stable sinusoidal shape, 0.1, 1, 5 MHz signals in the
. mode of long continuous operation. It is used as a source of reference fre-
quency in various radio technical measurements,
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The instrument operates on the principle of synchronous conversion of fre-
quency of 5 MHz generated by the quartz generator into a signal with a fre-
quency of 1 MHz and further with a frequency of 0.1 MHz. The instrument
consists of a quartz gemerator, a quartz filter, a frequency divider, and
a power unit.

The instrument is designed on a functional unit principle in the form of a
portable table instrument without a case.

Basic Specifications

Output frequencies, MHZ ....ceevverocecanesnennnosanss 0.1, 1, 5
RMS relative random variation of the frequency of the
output signal after 24 hours of operation:
in 1 second ...... Ceereseaeens tessceresssiises 2-10-11
in 10 SecondsS ...euiveenuecsssrsvoarecssorennnnacss 2.10-11

Level of output signals 1 V for Ryarmed = 50 Ohms.

The weakening of the harmonic components of the output
signals, dB, not 1ess than ......evveeveevenronsencase 40
The power of the components of the signal spectrum of

5 MHz measured in a band of the analysis of 6+2 Hz is,
in dB, from the power and signal of the carrier for the
frequencies removed from the carrier not more than:

DY 30 HZ tiuiiuiinennenoennsonessnosseaseannnanse 100
by 300 Mz ..ivvrnrvrirnneeeeartecesonnenennnnnanns 120
by 3000 HZ ...vuuenninnrneonsncnnoscscenonnnsnnens 135
Power supply from an alternating current network
with a voltage of, V ........... coescsvussssssasas 220+410%
with a frequency of, Hz ...c.vvevunnennneonnnsnees 50+1%
with voltages, V i.uitiivereeneeneeerscecnocnannns 22045%
11545%
with a frequency of, HZ .ivevevreenennrenononcanss 400+7%
-3%
from a direct current network
with a voltage 0f, V ..vivverrrenerenrennnnnnnnnes 27
Power consumption, VeA .....uieeiecenseecesescoscncones . 25
DimenSionS, MM ....uusecuueeoessoosseconosooneenananes 475%490X135
Weight, kg ............ st raeeeer it rsttsetesaensaes 20 -
Operating temperature range, degrees C .......eeveeoe. 5-40
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The Chl-53 is checked in accordance with GOST 9763-67.

The reference generator Chl-54 is intended for producing frequency-stable
- sinusoidal shape signals of 0.1, 1, 5, 10, 100 MHz in the mode of long con-
tinuous operation.

- The instrument includes a quartz generator, a divider, a frequency multiplier,
and a buffer amplifier. After sequential division of a 5 MHz signal, sig-
nals with frequencies of 1 and 0.1 Miz are removed from the divider. The

Z multiplier converts the signal from the generator to signals with frequen-
cies of 10 and 100 MHz,

This instrument is a bench model, has a functional-block arrangement system,
and is based entirely on printed wiring.

The instrument set includes: 1) reference generator Chl-54; 2) plate; 3)
connecting cords (2 items); 4) connecting cables (3 items); 5) tubes SM-46
(2 items); 6) protective devices VP1-1-0.5 A (6 items); 7) technical de-
scription and operation manual; 8) techmical records; 9) reference gener-
ator Ya34-36; 10) technical description and operation manual; 11) technical
record,

Basic Specifications

Output frequencies, MHZ .....ccvveeevececacecosnonnes 0.1; 1; 5; 10;
100

Relative changes of the mean value of the frequency
of output signals in 24 hOUTS ...eveevevosccccsocoss i5'10‘9

Temperature coefficient of frequency, degree C ..... i1'10'9

Level of output signals, V ....veeeeeeesvscacsanases 0.5

Level of noise components, dB .....ccceveeecnsccanss 100

Power consumption, V:A ...iiiiceceniocaccsoasconenes 35
The instrument is checked in accordance with GOST 9763-67.
The selective amplifier of highly stable signals Ch5-22 is intended for im~
proving spectrum of a signal with a frequency of 1 MHz transmitted through
a cable at long distances and for eliminating interference of consumers.
The instrument consists of a quartz filter, four identical selective output
amplifiers for a frequency of 1 MHz, and a power supply unit. The input
signal is transmitted from the transmission line to the narrow-band quartz
filter. The quartz filter is a temperature-controlled quartz resonator.

The output signal from the quartz filter is delivered through the appropri-
ate amplifier to the output connector. Four separate amplifiers at the
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output of the instrument make it possible to eliminate interference of the
consumers for all four output connectors,

This instrument set includes: 1) selective amplifier of highly stable sig-
nals Ch5-22; 2) box; 3) connecting cord; 4) protective devices VPl-1-1 A
(3 items); 5) technical description and operation manual; 6) technical re-

cord,
Basic Specifications
- Output frequency, MHZ ....ecveccecrroncnconcnnvenne 1.0
Level of output signal, V ..v.eevivsieveeeoesocccacs 0.8

Level of internal noise components in the spectrum
of the output signal, dB ....ecieivvnrennnncacesss 90

Phase instability, microsecond ...........eceevaee. 0.2
Passband at a level of 3 dB, HZ ....ovvvvvnnennnnns 250+50
Power consumption, V<A .....ceveeeisrevncnccccncses 20

The quartz generator Chl-40 is intended for use as a synchronized source of
the reference signal in various types of frequency-measuring units and sys-
- tems, The instrument satisfies the requirements of GOST 9763-67.

This generator consists of the following main units: a quartz generator con-
- sisting of a driving stage, an amplifier of automatic amplification control,
and a buffer amplifier situated in a single-stage thermostatic chamber; a
thermostatic control unit; a quartz filter having an input and an output am-
plifiers; an automatic phase control unit (APF); a block of frequency divid-
ers consisting of regenerative frequency dividers; and power supply unit,

The reference signal with a frequency of 5 MHz is generated by the quartz
generator, is amplified and detected in the circuit of automatic level con-
trol, is amplified by the output amplifier, and is delivered from it to the
' output amplifying stage of the APF unit, as well as to “he quartz filter
from which signals of 5 MHz are delivered to the output connectors which
are located on the back panel, as well as to the regenerative divider of

1 MHz, From this divider, the signal is delivered to the output connector
and to the regenerative divider of 100 kHz from which the signal goes to the
output connector.

N

The generator set includes: 1) case; 2) container; 3) box; 4) spare parts
and accessories; 5) description, operation manual ; 6) manufacturer's rating
certificate.
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Basic Specifications
Frequencies of output signals, MHZ .......ccc00000e 5; 1; 0.1

Limits of the corrected frequency of the output sig-
nals with the resolving power of the corrector of
411079 must be not less tham .....eeveeesessenerns  #l; 5010-7

The error in the establishment of the nominal fre-

quency value after 8 hours of self-heating when the

instrument is released by the manufacturer must be

not more tham ......cieieeeneeerescncnesocsoocsonss i3'10'8

Frequency instability of the output signal of the
instrument after 24 hours at an ambient temperature
maintained to an accuracy of one degree C must be

not over:
after 24 hours of self-heating .......eoc00eese 3.10"9
after 30 days of continuous operation ......... 1-10-9

Frequency instability of the output signal of the

instrument after 24 hours of self-heating at an

ambient temperature maintained to an accuracy of

41 degree C must be not over:
in 10 minutes ...veeiveensereasoncceersonernanes 2-10~10
in one hour ....iiiieiieennrnnesvsnssnescnsnnnns 5.10-10

Maximum frequency drift in 30 days of continuocus

operation after one month of preliminary warmup

and without turning the instrument off must not

eXCeed ...iiiiriiaracrstitsestaattcosasoecctarnnoas 5.10-8

Frequency instability after 24 hours of self-heating
must not be over:

IN 1 M8 teveeevncoeovceeccssuaanonossaoscaoens 5.10°9
IN 10 MS vvvernreeesocceonannnas Crreerseeienns 1-10-9
I0 001 8 4ivuvevevnevnnannsonsocsosssensceseas . 3:10°10
T 1.10-10
10 10 8 tevivenereeessnonnoronrenorsnsensssoas 1.10-10

Temperature coefficient of the frequency of the in-
strument, degree C, in the temperature interval
from 5 to 40 degrees C must be Not OVer .....e..c.. 5.10-10

Output signal level, V, for frequencies:
1 MHz and 100 kHz at a load resistance of 50

ohms, not less than .....veieeeerrnceennnnss 1
5 MHz at a load resistance of 200 ohms ....... 0.8
20
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Power supply from an alternating current network
with a voltage, V s.vviivnrennasonsssananonnens 220410
with a frequency, Hz, of ...cievecesceescoasens 50
at a harmonic level, 7, NOt OVer .....cecececee 5

from a direct current network
With voltage, V sevieersevenscscsccesoscsocasoes 2743
with a pulsation level, mV, of not over ....... 10

The switching of the power supply from an alternat-
ing current network to a direct current network must
be done automatically.

Dimensions, MM ......ceeveesessonsoncscaccnsansanese 120%480X475
Welght, KE .uvivinreronenoeooresonnenoencosnonannes 20
7.2. Resonance Frequency Meters

Medium-Accuracy Resonance Frequency Meters Ch2-36 A, Ch2-37 A. Medium-ac-
curacy resonance frequency meters Ch2-36 A and Ch2-37 A are intended for
measuring frequencies of continuous and pulse-modulated microwave oscilla-
tions under field and laboratory conditions. These instruments operate at
ambient temperatures from =30 to 50 degrees C and a relative air humidity
of up to 957 at 30 degrees C.

These resonance frequency meters are portable instruments. They consist of
an absorbing attenuator, a coaxial resonator with coupling elements and a
retuning mechanism, a converter, an amplifier, and a needle indicator. The
signal being measured is delivered through the communication cable to the
instrument's input and then through the attenuator which makes it possible
to measure the power level of the signal goes to the coaxial resomator
connected with the attenuator by a coupling loop. The resonator is retuned
by moving the plunger with the aid of a mechanism with reference scales.
The reading is taken from two scales -- rough and accurate, after which the

- table attached to the instrument is used for determining the measured fre-
quency.

The set of each instrument includes: 1) tables; 2) spare parts; 3) techni-
cal description and operation manual.

Basic Specifications
Frequency ranges, MHz
FOr Ch2=36 A tevvivivnicrerenennnneeasaonasanns 5500-7700
FOr Ch2-37 A titiiiiiitcineeinnreeennnnseannnns 7700-10, 700

Frequency measurement error, %, NOt OVET .....e.... 0.05
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Sensitivity, mV-A, in measuring frequencies of:

continuous oscillations, not lower than ....... 0.5

pulse-modulated oscillations, not less than ... 0.2
Dimensions, mm ,....... ecesetsnersssesssasesssnans 335X286X162
Weight, kg .eevereveeaans Cesesseerensstesresesnrees 9

Automatic Panoramic Resonance Frequency Meter Ch2-55 is intended for auto-
matic and simultaneous observation and measurement of all frequencies of
continuous as well as of pulse-modulated signals arriving at the input of
the instrument within a range of 5.64-8.24 GHz. This instrument is intended
for work under the conditions of laboratories, plants, and inspection and
repair shops. The panoramic frequency meter utilizes the phenomenon of
ferromagnetic resonance, For this reason, a ferrite band filter on two
crossing waveguides is used.

A special ferrite sphere is installed strictly along the center of the
coupling hole in the common wide wall of these waveguides. When microwave
oscillations are delivered to the ferrite sphere, thz microwave energy is
reradiated from one waveguide to another on a frequency determined by the
external magnetic field created by the electromagnet.

The operation of the entire instrument is synchronized by the pulse gener-
ator with a frequency of about 200 Hz, The formed and amplified sawtooth
voltage of this frequency is delivered to the horizontal plates of the elec-
tron-ray tube (ELT). The formed and amplified voltage of the staircase~
sawtooth form divided by six is delivered to the vertical plates of the ELT.
The gmplified sawtooth voltage of this frequency is sent to the electromag-
net for creating a variable magnetic field.

The microwave signals arriving at the input of the instrument are passed by
the ferrite waveguide system selectively and synchronously, are detected,
amplified, and delivered to the vertical plates of the ELT.

Thus, there forms a line-frame scanning which creates on the screen of the
ELT five horizontal action lines (the sixth one is beyond the screen) grad-
uvated directly in gigahertz and marks of the signals being studied whose
frequency can be read directly on the scale of the ELT. For calibrating

the frequency of the scale, a special calibrator is used which puts out sig-
nals of two fixed microwave signals whose frequencies are separated by ap-
proximately 2 GHz,

The instrument is designed in the form of individual units housed in one
casing.

The frequency meter set includes: 1) storage box; 2) horn antemna; 3) draw
tube; 4) power supply cord; 5) technical description and operation manual;
6) manufacturer's rating certificate.
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Basic Specifications
Frequency range, GHZ .....vveveeereesrocosonseneees 5.64~8.24

Relative error of frequency measurements (%), not

OVeY 4 uenveeoraseoscorssossesonoossocsssssasosasess 0.5

l Instrument sensitivity, mV, when receiving micro-
wave signals:
continuous, not lower than .....eeeieosooeeeesa, 5.10-3

pulse-modulated signals with a length not less
than one microsecond and a repetition fre-
quency of not less than 1 kHz not below ..... 2-10-1

Instrument's resolution, MHz, during reception of
= continuous signals when the difference of their
levels is not more than 3 dB must be not less than. 8

Power supply from an alternating current network:

with a woltage, V, of ..vvuveerenreeeneeennnensanns 2204107%
with a frequency, Hz, of v.vuivvuuenevenennennas 50+17%

Power consumption, VA, NOL OVET ...vevveevoessenns 150

Dimensions, mm «u.eiuiiiveereoneeenennrocennnnnnnes 490X 255%480

L4 3 28
7.3, Electronic Counting Frequency Meters
F206-Type Digital Frequency Meter is intended for measuring frequencies from
0.0l to 100 kHz under the following operating conditions: ambient air tem-
perature from +5 to +50 degrees C at a relative humidity from 30 to 80% with-
in the entire range of operating temperatures (Group III GOST 12997-67);
voltage of the altermating current network 220 V with permissible voltage

variations from +10 to -15%; voltage frequency of the power network 5041 Hz,

This device can be used in informational measuring systems, in production,
and in laboratory work.

The output code is used for registering the results of measurements on di-
gital printers and punched cards; for duplicating the results of measure-
ments with the aid of digital indicators; for code comparators; for feeding
into a computer with the aid of special matching devices.

The F206 device consists of two units: converter P206 and frequency meter
F206-4.
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The converter includes the following main assemblies: input device; voltage-
to-frequency converter (PNCh); linearization device; power supply unit.

The frequency meter consists of three units (A, B, C) and a power supply
unit. The instrument operates on the principle of conversion of the value
being measured to the frequency and its further measurement by a special-
ized digital frequency meter.

In order to reduce the error of the measurement results from the nonlinear

output characteristic of the sensor, the instrument linearizes this charac-
teristic with the aid of a special device. The instrument is based on in-

tegrated microcircuits with the use of discrete semiconductor elements and

gas-discharge tubes with digital indication.

Figure 7.2

The instrument is designed in the form of two inserted units installed in a
common frame (OST [All-Union Standard] 25.51-71). Moreover, the frequency
meter F206-4 (Figure 7.2) is produced as a laboratory variant.

All instruments are divided into functional assemblies which are arranged on
individual plates with printed wiring. The assembly wiring in each unit and
the wiring of the instruments in the common frame are done with the use of
bunched conductors. Sensors are connected to the instrument with the aid of
a four-wire line the resistance of whose eash leg must not exceed 100 ohms.

The instrument has two operation modes: internal automatic triggering and
external triggering.

The instrument automatically indicates the temperature sign.
The set of the instrument includes: 1) F206 device; 2) spare parts and ac-

cessories according to the list; 3) technical description and operation
manual; 4) technical record.
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- Basic Specifications

Measurement limits:
frequency, KHZ ..vviveerernnoosscrenororennnnes 0.011100
temperature, degree C ,....i0evivvinvseconocnns =200-=650

Basic measurement errors, %;
frequency ..oevueecieenneerirossoneseroncsannns 40.01
LemMPeTatULe . .uvvtervnrrevarsnrroseoasosnsnsoas 0.2 (Xk-Xp)
operation speed, measurements/second, not less

14 1« 1

' Time of preliminary warming-up before operation,
minutes, must not be more than ........ecevevvenoee 30 -

Time of continuous work of the instrument without
calibration and zero adjustment, hours, not less

151 3T 3 50

Dimensions of the instrument must not exceed, mm,

for:
F200 tuivevecneenueansesntosasnassscoaraocncnons 237%X101x275
F206=1 4eeueruueoronsocosonannsssesnanacnenenns 490X110%X450

Instrument weight, kg, must not exceed for:

L 4

F206=1 uuiavvreuronecnnnonronseonssossaccasnns 13

Instruments of the F206-type are checked by the method described in the tech-
nical specifications TU 25-04-2450-74 and in the operation manual.

The Electronic Counting Frequency Meter Ch3-36 is intended for measuring -
the frequency and period of sinusoidal and pulsed signals, pulse duration,
and frequency ratios of electrical oscillationms,

During the measurement of frequency, the instrument counts the number of
pulses formed from the signal being studied during a reference time inter~-
val created by the signals of the internal quartz generator. During the
measurements of the period or the pulse length, the instrument counts the
number of pulses formed on the basis of the frequence of the internal quartz
generator during the time interval determined by the period of the signal

or the length of the pulse being studied,

The frequency meter set includes: 1) box with spare parts; 2) technical
description and operation manual; 3) technical record.

Basic Specifications
Frequency range of sinusoidal and pulsed signals of

negative polarity at the A input, HZ ......ve000us. 10-50-106
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Sensitivity, V, at the A output not less than:
in a range of 10 Hz -~ 30 MAZ ....eccveuvncaccns 0.1
for sinusoidal signals .......cvccevecacesancne 0.2
for pulsed signals in a range of 30-50 MHz ..., 0.5

Error of the frequency of 5 MHz of the inner generator

not over:
in the course of one month ........cc00i00vecne 11.5-10‘7
in the course of 6 mONths ....vvveveoncannaccns +2.5-1077

Average relative frequency variation of the inner
quartz generator in 24 hours must be not more than. j§-10'8

The unit and averaged coefficient of averaging is
EQUAL O . v'vuevrnvuenereossoasasoassasssonisonsiose 10, 102, 103,104

Period of electrical signals, microseconds ........ 10-104

Length of measured pulses, microseconds ........... 1-10%

Input voltage, V .ceveeeecvoocsesassoscrssonons veves 0.5-50
_ Repetition rate of pulses being measured, kHz ..... 100

Maximum frequencies of the frequencies of signals

being compared, kHz:
DEGRESE 4avevnreeernnnnonesssonneesnnnenaranse  50-103
lOWESE tievieciresreesccosossasrecacccosncscans 100

The instruments are checked in accordance with GOST 113305-67 and GOST 13628-
68.

Electronic Counting Frequency Meter Ch3-37 is intended for automatic measure-
ments of frequency, the period and the ratio of frequency of electrical
oscillations; automatic measurements of time intervals and pulse length;
counting the number of electrical oscillations; division of the frequency

of electrical oscillations; output of voltages of quartz-crystal frequencies;
and for work with plug-in units,

This instrument operates on the principle of counting the number of pulses
during a definite time interval. The instrument includes blocks of ampli-
fiers and shapers, a selector, a counting unit, an automation unit, a fre-
quency divider, a generator or time marks, a quartz generator, and a power
supply unit, This instrument is a desk model using printed wiring.

The instrument set includes: 1) electronic ocounting frequency meter Ch3-37;
2) connecting cables (7 items); 3) connecting cords (2 items); 4) plate;
5) connecting cable; 6) laboratory clamp; 7) tubes INS-1 (2 items) and IP-
12A; 8) protective devices VP1l-1-1A (5 items) and RP1-1-2A (5 items); 9)
jack plugs RPM 7-50 Sh~PBA (3 items); 10) box; 1l) technical description

26
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070006-5



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP382-00850R000300070006-5

FOR OFFICIAL USE ONLY

and operation manual; 12) technical records; quartz generator NChZ-35; tech-
nical description and operation manual; 13) technical records.

Basic Specifications

Frequency range, MHZ .c.ceuveereener-roacenonenanns 0-10
Input signal voltage being measured, V .......e.... 0.1 - 100
Measured period in the frequence range, MHz ....... 0-1.0

Input signal voltage, V .uieeeeeeveecsacreocsscnnss 0.1-100

Pulse duration, microsecond, not less than ........ 0.1
Frequency ratio measurement range, MHZ .......c.0.. 0-10
Power consumption, V-A ..... Gevsecessessaasssseerens 70

The instrument is checked in accordance with GOST 9763-67.

Analog Frequency Meter Ch4-29 is intended for measuring frequencies of
sinusoidal signals and the repetition frequency of pulse sequences, as well
as for use as a frequency discriminator.

The instrument is based on the pulse-counting discriminator. The function-
al part of the analog frequency meter Ch4-29 includes a video amplifier, a
shaper, a converter, an interpolator, a calibrator, low-frequency filters,
and a power supply unit, This instrument is designed as a table model and
has a builtin power source, The main units have printed wiring with re-
leasable connections.

The instrument set includes: 1) analog frequency meter Ch4-29; 2) combina-
tion set; 3) box; 4) repair plate; 5) circuit plate; 6) connecting cables

(8 items); 7) network connecting cord; 8) connecting block; 9) safety devices
VP1-10, 25A (5 items); 10) tube IPS-1; 11) laboratory clamps (2 items); 12)
technical description and operation manual; 13) technical record.

Basic Specifications
Measured frequency range, HZ v....oveevenneonoenns 10-10-106
Measurement error, 7 .cieeecieeecesonans

cicenesens 1

Sensitivity, V ......00vu0ue

R 0.1

Power consumption, V+A ......eeee..

teeseenscaneens 15
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The instrument is checked in accordance with GOST 9763-67.

The Electronic Counting Frequency Meter Ch3-38 is intended for measuring

the frequency, period, and frequency ratio of electrical oscillations; mea-
suring time intervals and pulse duration; counting the number of electrical
oscillations and delivering voltages of stabilized frequencies. The instru-
ment operates at temperatures from -10 to 50 degrees C.

The instrument operates on the principle of counting the number of pulses
during a definite time interval, During frequency measurements, the number
of pulses formed from the measured input signal during the duration of the
strobe pulse is counted, When the period is measuied, the number of refer-
ence-frequency pulses is counted during the duration of the strobe pulse
which in this case is equal to the period being measured.

The instrument is designed as a portable table model and it can be built in-
to a standard rack.

The frequency meter set includes: 1) box; 2) connecting cables (10 items);
3) connecting cords (2 items); &) plates (2 items); 5) matching transformer;
6) coaxial adapter; 7) laboratory clamps (2 items); 8) indicating lamps (3
items); 9) safety devices (10 items); 10) plugs (3 items); 11) technical
description and operation manual; 12) technical record.

Basic Specifications
Frequency measurement range, HZ ....c.c0eveconcccecs From O to 5.107
Permissible relative error .......ceoeeeeevsccccaess i(<§0+l of count)
Relative error of the frequency of the quartz gen-
erator after two hours of self-heating in the course

of six months, not more than .....eceevess tecoscren 12.5-10'7

Frequency range for the measurement of the period,
Hz fTOM ceovvvoenncesaas teesecersesessesnssenuenese 0 to 1-106

Permissible relative error ( 80 + 3-10'3/n_+1), (n is the aver-
- aging coefficient of the period being measured)

Weight, kg vevieevrerecanceoceansas

ceeretecicesrnnne 17

The instrument is checked according to GOST 9763-67 and checking instructions
given in the technical description included in the set.

The Electronic Counting Frequency Meter Ch3-39 is intended for measuring the
frequency, period and frequency ratio of electrical oscillations; for mea=-
suring time intervals and pulse duration; for counting the number of elec~-
trical oscillations; and for delivering voltages of stable frequencies.
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The instrument operates at temperatures from 5 to 40 degrees C.

This instrument operates on the principle of counting the number of pulses
for a definite time interval. During frequency measurements, the number of
pulses formed from the measured input signal during the duration of the
strobe pulse is counted. When the period is measured, the number of refer-
ence~frequency pulses during the duration of the strobe pulse, which in this
case is equal to the measured period, is counted. It has a single-line
eight-digit display with the "Pamyat'" [Memory] system.

The instrument is designed as a portable desk model and can be built into a
standard rack.

- The frequency meter set includes: 1) box; 2) connecting cables (10 items) ;
3) connecting cords (2 items); 4) plates (2 items); 5) matching transformer;
6) coaxial adapter; 7) laboratory clamps (2 items); 8) indicating lamps (3
items); 9) protective devices (10 items); 10) plugs (3 items); 11) techni-
cal description and operation manual; 12) technical record.

Basic Specifications

Frequency measurement range, HZ .....vveeeenennn... From 10 to 2.108
Permissible relative error, +( Jo+l unit of count),
§ o -- frequency error of the instrument's uartz

o q y q
generator.
Relative frequency error of the quartz generator
after 2 hours of self-heating in the course of six

MONENS, MO .OVET . vttrsesenseseensoorocsenonnnnnans 42.5-10"7

Frequency range during meacurement of the period,
Bz i ittt e et ettt erencoconenaeeae From 0 to 1-106

Permissible relative error.i(50i§-10'3/n #1), (n -- averaging
coefficient of the measured period),

Weight, Kg tivveveinneroneennnnnns Cecesescnscnsnnas 18

The instrument is checked according to GOST 9763-67 and checking directions
given in the technical description included in the set,

Electronic Counting Frequency Meter F5035 is intended for measuring the fre-
quency and period of the electrical oscillations; for counting electrical

signals; and for measuring the percentage deviation of the actual value of

the measured frequency from its nominal value established on the frequency
meter. :
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The instrument is intended for operation in enclosed heated areas at an
ambient air temperature from 10 to 35 degrees C and a relative humidity of
up to 80%.

The electronic counting frequency meter is based on elements of unified
standard designs. Its functional units are based on integrated microcir~
cuits with the use of printed wiring.

The frequency meter consists of a quartz generator unit (KG), a display umit,
- an input device, a frequency divider, a high-frequency meter, a control unit,
a switching unit, a shaping unit, and a power supply umit.

The frequency meter has three control modes: manual, automatic, and remote=«
control.

Manual control is accomplished with the '"Reset", "Start", and "Stop" buttons.
In the automatic mode, the display time of the results of measurements is
regulated smoothly within the range of 0.5-5 seconds. Remote control of the
"Reset!, "Start", and "Stop" inputs is accomplished by positive pulses with
a duration of not less than one microsecond, a length of the leading edge of
not more than 0.1 microsecond, and an amplitude of 3-30 V.

The instrument set includes: 1) frequency meter F5035; 2) set of connecting
cables; 3) spare lamps of the types KM 24-35, IP-12B; 4) technical descrip-
tion and operation manual.

Basic Specifications

Frequency of measured electrical oscillations in
the frequency range, HZ .......cceeceeseccosccsnns 0.1-50-106

Period of measured electrical oscillations in the
frequency range, MHZ ..c.veceevecvccsssccocscscsces 0.1-1

Relative frequency error of the inner quartz gen-
erator in the course of 10 days after tuning ..... j§-10'8

Relative value of the average 24-hour systematic
frequency change DOt OVEr .evesessecsosscoccoossse 1.10-8

Relative value of the average 24-~hour frequency

instability NOt OVEr ..evevevrersecsensccnssoccoas 15010-8

Maximum sensitivity, mV ...ceeceecocsscacscrscsccas 390

Power consumption, VeA ....cceesvsacecccccocosocas 80

Weight, K8 ceeeecsvscesocecesscersassssssnsassssncs 13

DimensSionS, MM ..eeeeceecssascacescscsssscsssasase 490X130X380
30
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F5035 instruments are checked in the following order:

1. Checking of the relative error and frequency instability of the inner
quartz generator. Checking is done in accordance with the requirements of
GOST 13628-68 "Highly Stable Generators. Methods and Means of Checking the
Frequency of Electrical Oscillations".

2. Checking the range of measured frequencies. The checking is done by
delivering a signal to the input of the frequency meter from the frequency
synthesizer Ch6-31.

3. Checking the range of the measured period. The checking of frequency
periods is done at the lowest values of the voltages of signals delivered
to the instrument's input from the gemerators G3-49A and F590 synchronized
by a frequency of 1 MHz from the frequency standard Chl-50. Amplitude con-
trol is accomplished by the volt meter VK7-9 and oscillograph S1-17.

4. Determination of errors in the count of electrical signals, The check-
ing is done by delivering signals to the input of the frequency meter from
the generator F590 or G3-40 synchronized by the frequency of the frequency
standard Chl-50.

5. Determination of the fundamental error in measuring the value of the per-
centage deviation.

The signal of the generator G3-49A synchronized by the frequency standard
Chl-50 is delivered to the input of the frequency meter through the UPT
[direct-current amplifier], and, when operating at ultrahigh frequency, sig-
nals are delivered from the frequency synthesizer Ch6-31. The output sig-
nals of the synthesizer Ché6-31 are amplified to 1 V with the aid of the
broad-band amplifier U3-29.

6. Checking the resolving power of counting.

The checking is done in the pulse counting mode with the aid of the genera-
tor G5-30 syncrhonized by the generator G5-15.

7.4, Frequency Synchronizers

Frequency Synchronizers Ch5-17 are intended for stabilizing the frequency
of the generator with electronic tuning by the frequency of the reference
signal (Figure 7.3).

The instrument is based on the principle of converting the frequency of the
synchronized signal to an intermediate frequency of 20 MHz which is then
compared with respect to the phase with the signal of the reference frequen-
cy of 20 MHz. The error signal of the signals compared with respect to

the phase acts upon the frequency of the synchronized generator and tunes it
to the frequency of the reference generator. The synchronizer is designed
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in the form of a portable bench-type instrument. Its assemblies are con-
nected to each other by means of coaxial high-frequency cables and low-fre-
quency plug-type connectors.

Figure 7.3

The instrument set includes: 1) frequency synchronizer Ch5-17; 2) box; 3)
connecting cord; 4) high-frequency connecting cables (2 items);5) connecting
cable; 6) coaxial adapters E2-115/3 (2 items); 7) waveguide-to-coaxial adapt-
ers E2-109 (2 items); 8) waveguide adapters (2 items); 9) safety devices
VP1-2A (5 items); 10) technical description and operation manual; 11) tech-
nical records; 12) technical description and operation manual for quartz
generator YaZCh~36; 13) technical record for quartz generator YaZCh-36.

Basic Specifications

Input frequency range, GHz ......... N 1-15.6
Maximum level of the output signal, mW ......cc00es 5
Controlling voltage, V ...cceeresscascsvecccccocans 10
Power consumption, VeA ...cecceersescracscrveccnsse 50

The Frequency Synchronizer Ch5-20 is intended for stabilizing frequencies
of the generators using electronic frequency retuning. It makes it possible
to evaluate the phase and frequency fluctuations of generators being syn-
chronized and observe visually the envelope of the amplitude-modulated sig-
nal.

The instrument operates at ambient air temperatures from 5 to 40 degrees C
and a relative humidity of 50-95% at a temperature of 30 degrees C.
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The signal being synchronized goes to the mixer. The frequency of the sig-
nal is converted to intermediate frequency equal to 10 MHz. Harmonics from
the frequency of the externmal reference signal of 100-500 MHz serve as the
heterodyne signal. The intermediate frequency signal of 10 MHz is delivered
to the control unit, where it is intensified and compared with respect to
the phase with the reference frequency signal of 10 MHz. The error signal
acts upon the frequency of the external reference signal through a low-fre-
quency filter.

The frequency of the synchronized generator is determined by the formula
Fc = NFref + 10, where Fref is the frequency of the reference signal, MHz;
N is the number of the operating frequency harmonic of the reference signal
of 100-500 MHz.

In the generator synchronization mode, it is possible to evaluate phase
fluctuations of the signal. Fluctuations are registered by the display de-
vice. At this time, the intermediate frequency signal is delivered to the
frequency detector. 1Its output voltage is fed to the plug "To Display".

The instrument can be used for observing the envelope of the AM [amplitude~-
modulated] signal. For this, the entry of the frequency of the converted
signal to the passband of the intermediate frequency amplifier (UPCh) is
achieved by adjusting the frequency of the reference signal. The signal
goes from the UPCh to the amplitude detector. The shape of the amplitude
modulation envelope is observed on the screen of the oscillograph connected
to the output of the detector,

The instrument has no casing.
The instrument set includes: 1) comnecting cord; 2) connecting cables (5

items); 3) safety devices (5 items); 4) coaxial adapter; 5) coaxial attenu-
ator; 6) description, operation manual; 7) manufacturer's rating certifi-

cate.
Basic Specifications
; Frequency range of input sinusoidal signals, GHz .. 0.1-10
Instrument's sensitivity, microwatts ......eceeoe... 50
Input reference frequency range, MHZ ........cev... 100-500

Instrument's sensitivity of the UPCh channel, micro-
volts .....

T 100
Controlling voltage, V, not less than ......cee.... 10

) Output signal amplitude, V, with a frequency of 1-25

: kHz on a load of 200 ohms, not less than .......... 0.1
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Power consumed by the instrument from the
network, V:A, at a nominal voltage ...ccocvvccscncs 80

Dimension8, MM .....ccceevevcoccocsassssscsscccnons 480X120X475
Weight, KE cvevevscoresocooncocscsssasssnsosesssnes 30

The Frequency Converter Ch5-13 is intended for converting the frequency
range of sinusoidal electrical signals of 10-70 GHz to a range of 3.3-5 GHz,
The instruments operate at an ambient air temperature from -10 to 50 degrees
c.

The instrument operates on the principle of comparing the frequency being
measured with the frequency of the instrument's heterodyme or with the fre-
quency of the harmonics of the signal of the heterodyne and further measure-
ment of the frequency of the heterodyne with an electronic counting frequency
meter with a frequency converter.

In the continuous mode, frequencies are compared by means of a system of
automatic phase adjustment of the frequency of the heterodyne with the fre-
quency being measured.

The instrument set includes: 1) mixers (5 items); 2) waveguide adapter; 3)
connecting cables (4 items); 4) connecting cord; 5) klystron; 6) electron
tube; 7) semiconductor instruments (9 items); 8) safety devices (5 items);
9) signaling lamps (3 items); 10) plugs (2 items); 11) technical descrip-
tion and operation manual; 12) technical record.

Basic Specifications

Frequency range of the input sinusoidal electri-
cal signals, GHZ ....cveeveesesoccacancoscssccnane 10-70

Instrument sensitivity in the mode of measuring
frequencies of sinusoidal signals, microwatt, not
less, in the ranges:
from 10 to 37.5 GHZ .vc.vvcecencescoscnccancne 100
from 37,5 to 70 GHZ ..eveevcececcsccncsasnsse 500

Carrier frequency range of pulse-modulated signals,
GHz, at a pulse length of not less than 1 microsec
and a repetition rate of from 100 Hz to 10 kHz ., 10-70

Heterodyne frequency range, GHZ ....ceesncsoecces 3.3-5

Level of heterodyne output signals, mW, not less,
at the connectors:

"to converter’ .....eescecrccerecccsorscscane 0.5
to MiXer" t.iviecercsavcacsorescssasesnsssens 5
Weight, K8 .vvvecevcorcoscancseosscscosesssnccans 18
34
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The instrument is checked according to GOST 9763-67 and instructions for
checking given in the technical description which is included in the set.

Frequency Converter Ch9-2 is intended for forming a reference signal of 30
MHz with various types of modulation.

The instrument is based on the principle of converting frequencies of refer-
ence signals. The phase of the output signal is changed by switching high-
frequency signals with electronic switches.

The instrument includes: frequency synthesizer; controlled frequency con-

verter and phase shifter; semsor of direct-current signals (DPTP); output
- frequency converter. All units with the exception of the sensor of direct

current signals are fully transistorized and use semiconductor diodes and
- printed wiring.

The sensor of direct-current signals uses, chiefly, microcircuits and a
small number of transistors.

The instrument set includes: 1) frequency converter Ch9-2; 2) box; 3) con-
necting cord; 4) bunched connecting conductors; 5) high-frequency connecting
cables (8 items); 6) plates; 7) safety devices (10 items); 8) signaling lamp;
9) plugs (2 items); 10) connecting box; 11) technical description and oper-
ation manual; 12) technical record.

Basic Specifications
Output signal frequency, MHZ «.ovvecocscesevcsannes 30
Output signal voltage at a load of 50 Ohms, mV .... 100+1.5 dB
~ Weakening of spectral components with frequencies

which are not multiples of the output frequency,
dB ...

Cheteeseecccitettittaneaeteteretsasssanaasana 50

Power consumption, V-:A

ttteesecsisttccsesrsenenanas 30

Modulation modes: frequency telegraphy (ChT); two-channel frequency tele-
graphy (DChT); amplitude telegraphy (AT); relative phase telegraphy (OFT);
double relative phase telegraphy (DOFT).

Manipulation speed, bauds, 2, 4, 5, 8, 10, 20, 40, 50, 80, 100, 200, 400,
500, 800, 1000, 2000, 4000, 5000, 8000, 10,000.

7.5. Signal Frequency Converters
The Frequency Converter Ch9-3 is intended for obtaining program signals en-

suring frequency sweeping or discrete changes in other parameters of output
signals of remotely controlled frequency synthesizers (Figure 7.4).
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Figure 7.4

The instrument is based on the principle of counting the number of pulses
with decimal ring counters when a pulse on one of the counter's outputs cor-
responds to each pulse arriving at its input. As a result of this, the ag-
gregate of the output signals of the counters is an aggregate of the input
pulses in the unitary-decimal code which can be used as a program signal
for instruments remotely controlled in this code.

The ring counters in the frequency converter Ch9-3 are triggered by an ex-
ternal reference signal with a frequency in the range of 100 kHz - 1 Miz.
The output oscillations are conmverted with the aid of a forming device into

- a pulse signal which passes through the divider with a variable scaling

N factor and is delivered to the network of the ring counters connected in
series. Depending on the established scaling factor which changes in steps
which are multiples of the power of the number 10, the input of the lowest-
order counter receives from 1 to 105 pulses per second. Potential outputs
of the ring counters are used for remote control of other instruments. In
this case, the switching program is determined both by the number of pulses,
and by their repetition period.

The frequency converter must have a single and a pericdic modes of triggering
the counting and triggering and stopping the work of the instrument must
be performed from the front panel and remotely by voltage difference from 0
to 19 V+10%.
The instrument set includes: 1) frequency comverter Ch9-3; 2) box; 3) con-
necting cord; 4) high-frequency comnecting cables (3 items); 5) plugs RPM
7-50 Sh~KPA (3 items), RPM 7-12-KPA; 6) plates (2 items); 7) tube IN-12A;

- 8) plate; 9) tube SM-37; 10) safety devices VP1-1A (3 items); 11) technical
description and operation manual; 12) technical record.

The instrument is checked in accordance with GOST 9763-67.
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Basic Specifications

Frequency converter must deliver potential program
signals with maximum:

switching voltage in relation to the casing,V.. 12.6410%
CUrTENt, MA ceiveronacnvsnssocssssnassossoscncse 20
Switching rate of program signals (switching) ..... from 1 to 105
Power consumption, V'A ...cevesneaess cetevrateonsese 70
Power supply -- from an external source of a sinu-

soidal or pulsed signal with a frequency of, kHz .. 100-103

Voltage of the external sinusoidal signal, V, must
be within the limits of ...vieiveciosnecensscansans 0.5-2.0

Amplitude of pulses of negative polarity, V ....... 1-4
The Signal Frequency Convertcr ChK5-24 is intended for converting the fre-
quencies of signals which are being compared with respect to the phase and
subsequent measurement of phase shifts with the aid of the electronic count-
ing frequency meter Ch3-24 (or a similar device) operating in the frequency
ratio measurement mode.
The instrument operates on the principle of tramsfering phase ratios to a
fixed low frequency by frequency conversion and formation of a time inter-
val proportional to the phase shift of the frequencies being converted with
its subsequent coding with the aid of an electronic counting frequency meter,

This is a portable desk instrument without a case. It consists of functional
assemblies and blocks located in individual folding shielded racks.

i The converters set includes: 1) storage box; 2) combination set; 3) techni-
cal description; 4) manufacturer's rating certificate.

Basic Specifications
Converted frequency range, MHZ ......cc0eeevc0scoree 0.1-10
Input voltage level, V .....vievevereeicosaconceaas 0.01-10
Phase signal conversion level, degrees ....ccecee.. 0-360

Fundamental error of the conversion of the phase
difference of input signals, degrees, not over:

with equal amplitudes of input signals ........ +1
with a ratio of the amplitudes of input sig-
nals of up to 40 dB ............ ceteeseocens 1.5
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The Signal Frequency Converter ChK5-25 is intended for converting the fre-
quency of the signals being compared with respect to the phase and subse-
quent measurement of phase shifts with the aid of the electronic counting
frequency meter Ch3-24 (or a similar device) operating in the frequency
ratio measurement mode (Figure 7.5).

Figure 7.5

The instrument has a two-channel circuit with double frequency conversion.
Phase ratios are transferred to a constant intermediate frequency with fur-
ther formation of a time interval proportional to the phase shift of the
- signals being converted and filling it with pulses of quantizing frequency.
} The electronic counting frequency meter operating in the mode of measuring
frequency ratios counts the number of periods of these pulses during a con-
stant measuring time.

The instrument is portable, has no case and consists of functional assem-
blies and units arranged on separate shielded racks.

The converter set includes: 1) storage box; 2) combination set; 3) technical
description; 4) manufacturer's rating certificate.

Basic Specifications
Converted frequency range, HZ ....cccocvarccccccccns 500-200 - 103
Input voltage level, V t.cieenrccecenrancccncnancne 0.1-10
Conversion limit of phase shifts, degrees ......... 0-360
Fundamental error of the conversion of the phase
difference of input signals, degrees, in the fre-

quency ranges:
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from 500 Hz to 1 KHZ ...vevuseoconacossersnones +1.0
from 1 to 200 kHz (for the input signal ratio

0.9-1.1) tieerrurronroontanssoanscccnsencnns 10.6
from 500 Hz to 1 kHz ...vvuucnvennsoncsnsoanas +1.5
from 1 to 200 kHz (for an amplitude ratio of

up to 40 dB with leveling of signals in the

channels) ...iieiivvroneieeisvnenecocencnons +1.0

The Frequency Converter YaZCh-41 is intended for widening the range of fre-
quencies being measured with electronic counting frequency meters Ch3-38 and
Ch3-39 from 60 to 1000 MHz by converting the frequency of the input signal
to the range of frequencies measured by the frequency meter.

The instruments operate at an ambient air temperature from -10 to 50 degrees
C. The instrument operates on the principle of discrete heterodyne frequency
conversion,

The instrument is designed in the form of a plug-in unit for electronic
counting frequency meters Ch3-38 and Ch3-39 (Figure 7.6).

Figure 7.6

The converter set includes: 1) technical description and operation manual ;
2) technical record; 3) manufacturer's rating certificate.

Basic Specifications .
Input frequency range, MHZ ...c.vevevevencenccoonns 600-1000

Input signal voltage, V .veeieeeeerecesearsoooocoes 0.05~-1

Output frequency range, MHZ ....ioveevunnnannnnnenn 1-51

Output signal voltage, V, not less than ........... 0.1

Input resistance, OBMS .v.uvveeeroneeenonoeensnnnns 50
39
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The instrument is checked according to GOST 9763-67 and checking instructions
given in the technical description included in the set.

The Frequency Converter YaZCh-42 is intended for widening the range of mea-

sured frequencies by elactronic counting frequency meters Ch3-38 and Ch3-39

from 1 to 5 GHz by converting the frequency of the input signal to the range
of frequencies measured by the frequency meter. The instrument operates on

the principle of discrete heterodyne frequency conversion.

The instrument is designed as a plug-in unit for electronic counting fre-
quency meters Ch3-38 and Ch3-39 (Figure 7.7).

Figure 7.7

The converter set includes: 1) input cable; 2) adapters (2 items); 3) tech-
nical description and operation manual; &) technical record.

Basic Specifications

Input frequency range, GHz ........... eeessecoccnes 1-5
Input signal voltage, mV ..... cesesasssasesvreceane 0.2-10
Output frequency range, MHz .......cicvvusencccens 1-51
Output signal voltage, V, not less than .......... 0.1
Input resistance, OMMS .....ceveeveveocoorassnssns 50

The instrument is checked according to GOST 9763-67 and checking instruc-
tions given in the technical description included in the set.

Frequency Converter Ya34-43 is intended for widening the range of frequencies
measured by electronic counting frequency meters Ch3-38 and Ch3-39 from 4 to
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12 GHz by converting the frequency of the input signal to the range of fre-
quencies measured by the frequency meter. The instruments operate at an
ambient air temperature from -10 to 50 degrees C (Figure 7.8).

Figure 7.8.

The instrument operates on the principle of discrete heterodyne frequency
conversion,

The instrument is designed as a plug-in unit for electronic counting fre-
quency meters Ch3-38 and Ch3-39,

The converter set includes: 1) imput cable; 2) adapters (2 items); 3) tech-
nical description and operation manual; 4) technical record.

Basic Specifications

Input frequency range, GHZ ....eeeeeeevencosncenoes 4-12
Input signal voltage, MV ...ivieuieeveceovannrncsanns 0.2-5
- OQutput frequency.range, MAZ ...e.cecocnoscoscocsoeas 1-51
Output signal voltage, V, not less than ........... 0.1
Input resistance, OMMS ...uicuiieeeerrenneesnsonnnnna 50

The instrument is checked according to GOST 9763-67 and checking instructions
given in the technical description included in the set.

7.6. Frequency Synthesizers, Frequency Dividers and Multipliers
The Synthesizing Frequency Multiplier Ch6-2 is intended for multiplying the
frequency of a signal of the sinusoidal shape in a range of 25-50 MHz by 2,
4, and 8,
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This multiplier is used in radio communication and automatic control devices,
spectroscopy, and frequency measuring techniques. It makes it possible to
measure the constants of quartz resonators, to tune narrow-band filters and
obtain their resonance curves, to calibrate the scales of receivers, trauns-
mitters, and various frequency meters with respect to frequency, to evaluate
the phase and frequency characteristics of narrow-band radio channels, and

to determine the frequency instability and spectral characteristics of sinu-
soidal-shape signals and other radio sigpmals. The instrument operates at a
temperature from 5 to 40 degrees C and a relative humidity of 90-95% at a
temperature of 30 degrees C.

A signal of the required frequency at the output of the multiplier is obtain-
ed by multiplying the frequency of the reference generator by 2, 4, or 8.

The role of the reference generator can be played by any source having an
output frequency range of 25-50 MHz and a voltage level of 0.3-1 V at a load
of 50 Ohms. The input signal is multiplied by 2 with respect to frequency,
then it is amplified by the wide-band amplifier and is delivered to five
electronic keys. Depending on the frequency of the input signal, ome of the
band filters with passbands 50-60, 60-70, 70-80, 80-90, or 90-100 MHz is con-
nected to the output of the wide-band amplifier.

When the frequency is multiplied by 2, the signal from the output of the ap-
propriate filter goes through the output electronic switch to the output
connector "output 50-200 MHz". When working with the multiplication factor
4, the signal from the output of the band filters goes to the appropriate
frequency doublers and band filters with passbands 100-120 MHz, 120-140 MHz,
140-160 MHz, 160-180 MHz, and 180-200 MHz. The outputs of these band filters
are connected with the electronic switch to the output commector "output 50-
200 MHz". The output voltage in the range 50-200 MHz is stabilized by the
ARU [automatic gain control] system consisting of a detector, a direct-cur-
rent amplifier, and a controlled attenuator connected in front of the wide-
band frequency multiplier.

Further widening of the range of the output frequencies of the instrument is
achieved with another frequency doubler. When working with the frequency
multiplication factor equal to 8, the signal goes from the band filters of
100-200 MHz to five electronic switches.

Depending on the frequency of the input signal, the switches connect the ap-
propriate frequency doublers and band filters with the passbands of 200-240
MHz, 240-280 MHz, 280-320 MHz, 320-360 MHz, and 360-400 MHz. The operation
of all electronic switches is controlled by a logical circuit which receives
information about the input frequency of the frequency multiplier and the
required multiplication factor.

The frequency multiplier has no case. If necessary, it can be installed in
a standard cabinet after adding special angle brackets to the side supports.
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The frequency multiplier set includes: 1) connecting cord; 2) signal lamp;
3) safety devices ( & items); 4) connecting cables (5 items); 5) measuring
head; 6) high-frequency matching transformer; 7) description, operation
manual; 8) manufacturer's rating certificate.

Basic Specifications

The instrument puts out sinusoidal-shape signals
in the frequency range, MHZ .....ccevececcoconnnens 50-400

Frequency multiplication factors of the input sig-
1T B ceeevssesestsoaceseananas 23438

Output signal voltage, V, at an external active

load of 50 Ohms in the ranges, not less than ......
50-200 MHZ ...cuvienrenenaseesccnonsocoaonennns 0
300400 MHZ .v.vvvvnsonnannnannns cvoccocesasees 0.

Frequency multiplier maintains its working capacity
at a level of the input signal, V, of 25-50 MHz
within the limits of .....uiuiuiinirenneereconnnnnnn 0.3-1

Voltage change in the input signal, V ....ci00eene. 0.3-1

Change in the output signal, dB, in relation to the
level obtained when the input signal is equal to
- 0.5V, not more than .....veeeeeanvorannes Ceeeeaee . 4

Lenth of transient processes, milliseconds, for
remote control of the frequency multiplier, not

OVEE e raceoneeansosoaseesosncnasoncoosscaannss 1

Short-time frequency instability of the output sig-

nal due to the internal noise of the frequency

multiplier with an averaging time of 20 millisec~

onds, does not exceed ..... tetescasetiesesasesanas 5.10-8

Power supply from an alternating current network:

i with a voltage of , V ..i.iiiieireveensvenosanns 2204107%
with a frequency, Hz, of ....civvevvernnnnan .o 5040.5
Power consumption, V-A, not more thanm ............ 30
Dimensions, mm ........... Sesecussesassesseesnrens 490X136X475
- Weight, kg ........ Cebtesescesesereenscctataanenann 18

The Frequency Multiplier Ch6-35 is intended for multiplying the frequency of
sinusoidal signals of 1 or 5 MHz to a frequency of 10 GHz and delivering
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sinusoidal signals with frequencies of 10, 100, 1000, and 10,000 MHz (Fig-
ure 7.9).

Figure 7.9

According to the operating conditioms, the instrument is intended for work-
ing at an ambient temperature of from 5 to 40 degrees C and a relative humid-
ity of up to 95% at a temperature of 30 degrees c.

The Ch6-35 instrument consists of a frequency multiplier of 1-100 MHz with
an intermediate output of a signal of 10 MHz, three high-frequency amplifiers
of 100 MHz, and two frequency multipliers of 100-1000 MHz and 100-10,000 MHz.
The input signal with a frequency of 1 or 5 MHz is multiplied successively
to a frequency of 100 MHz with an intermediate output of a signal of 1-10
MHz. Then the signal with a frequency of 100 MHz is amplified by the power
amplifier of 100 MHz and is distributed to two channels: a channel of fre-

- quency multiplication from 100 to 1000 MHz and a channel of frequency multi~
plication from 100 to 10,000 MHz. Each channel consists of a 100 MHz power
amplifier and a diode frequency multiplier. The signal with a frequency of
1000 MHz is delivered to the front panel of the instrument through the de-
coupling ferrite gate which makes it possible to weaken the effect of the
load on the operation of the frequency multiplier. The 10,000 MHz signal is

- gent to the front panel of the instrument through a matching device which
performs the same functions as the ferrite gate. Thus, signals with fre-
quencies of 10, 100, 1000, and 10,000 MHz are present simultameously at the
output of the instrument. The frequency multiplier Ch6-35 is designed as a
desk model. The front panel of the instrument has: inputs of the frequency
multiplier of 1 and 5 MHz; outputs of the frequency multiplier of 10, 100,

- 1000, and 10,000 MHz; the "on" button of the instrument; a signal lamp, and
a monitoring pointer-type instrument with a switch.

Provisions are made in the design of the frequency multiplier for its oper-

ation in a rack. For this purpose, the inputs of the signals of 1 and 5 MHz
are also brought out to the back wall.
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The set of the Ch6-35 multiplier incluldes: 1) spare parts and accessories;
2) technical description, operation manual; 3) manufacturer's rating cer-
tificate.

Basic Specifications

Input signal frequency, MHZ ....cccovecevcococoscan lor5
Frequency instability with its deviation from the
nominal frequency, NOt OVEr ....c.eevecescesnvencas 1-107°
Input signal voltage, V .iieeeescecsccocssecnsascnss 0.3-2.0
i Multiplication factor when a signal is delivered to
the input of the multiplier with frequencies:
I MHZ o.iiieeeceennescnnscnnonsnasane tesesesnas 10; 100, 1000,
10,000
SMHz ......... e ccctesectcrsatescccerasconanas 23 20; 200; 2000
Output signal power, W, not less, for frequencies:
1000 MHZ .....cu.... eeererrereeeeioeeeeiienaes 101073
10,000 MHZ +oeuvuveecvensesnnsnssnsssercasaneeas  50-1076

Voltage of input signals with frequencies of 10 and
100 MHz at a resistance of 75 Ohms, V, not less
than ..

Geeerssesentsennuseartesecotasscecanareeenns 1

Attenuation of nonharmonic components of the frequency
spectrum of the output signal multiples to the input
frequency, dB, for signals with frequencies of:
10 and 100 MHZ ..cvveenevnnrosannansocccssossos 60
1000 MHZ ...vvvvveseroosenasocsassconssccsnsasne 20
10,000 MHZ .....cccvtevenessosssancoascsscacsas 15
Ratio of the signal to noise due to phase fluctuations
in the frequency multiplier adjusted to the frequency
of the signal of 1 MHz must be in the band of 6+2 Hz,

dB, not less, at the analysis frequencies:

20 Hz ....0ue tececocsesesesesacesetsorsoesennns 120

50 HZ o.tiuvecevncosossesenceassacsscoscscecace 122

100 Hz ..... tecsscocsseevansuensacasssoassanans 125

1000 HZ cuvvvnnvcocenssansosnssacecsvsonannsans 129

10,000 HZ ...vveunns Geeeseseasesarsccicsanesens 134
Power supply from the alternating current network:

voltage, V ..... Lo roesesescserasasnertssancsas 220+10%

frequency, Hz ...... thesessenansa ceesrressesens 50+1%
Power consumption from network,V.A ........ceceveea. 25
Dimensions, MM ......eceeeeecassscsnascoscascsnanns 490X136X475
Welght, Kg tiiuiiverennsatocraresasesonnsscnccccans 15
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The instrument is checked for the following parameters: frequency and vol-
tage of the input signals; multiplication factor; voltage of output signals
with frequencies of 10 and 100 MHz; power of output signals with freqeuncies
of 1 and 10 Hz; weakening of the nonharmonic components of the spectrum of
the output signal multiples to the input frequency.

The Frequency Multiplier Ch6-36 is intended for multiplying the frequency of
sinusoidal signals of the 25-50 MHz range to the 50-500 MHz range.

The sinusoidal input signal, after preliminary amplification by a two-stage
amplifier, goes to the harmonic oscillator which uses a charge-storage diode.
The load of the harmonic oscillator is an adjustable coaxial filter. The
signal is delivered from the filter to the output of the multiplier through
the coupling loop. The tuning of the filter to the harmonics of the signal
is done by the maximum deviation of the pointer of the microammeter connect-
ed to the output of the multiplier. The instrument is designed as a single
unit with a case.

The set of the Ch6-36 multiplier includes: 1) box with spare parts and acces-
sories; 2) technical description, operation and periodic checking manual;
3) manufacturer's rating certificate.
Basic Specifications
Input signal frequency ranges, MHZ .....ccoeveevse 25-50; 40-50
Output signal frequency ranges, MHZ ......ccce0vess 50-200; 200-500

Input signal voltage, V, at an input resistance of
50 Ohms ...... ceerenacans ceeeesaetesctastreatsarenan 0.4-1

Multiplication factors in the ranges:
50-200 MHZ ..viuveensoscocoannossonsoscoonsanns 2-4
200-500 MHz .......... reseens eeene tiresaseaees 2-1
Multiplier output frequency range, MHz ........0... 50-500

Output signal voltage, V, at a resistance of 50
Ohms, not less than ....veeeescceacrsocesscooosanns 0.1

Attenuation of the n-1 and n+l harmonics, dB, in

the output signal, not less than ....eceveeesesssses 20
Self-heating time of the instrument, minutes ..,... 30
Power used by the instrument, V-A .......co00veeee. 15

= The following parameters are to be checked: the range of the input frequen-

cies; sensitivity of the multiolier; the range of the output frequencies; the
voltage of the output signals; attenuation of the n+l harmonic.
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The Frequency Synthesizer Ch6-57 is a generator of sinusoidal electrical
oscillations with a frequency range of from 20 Hz to 999999.6 Hz with a dis-
creteness of 0.1 Hz,

A signal with the required frequency at the output of the synthesizer is
obtained by a complex conversion of the frequency of the reference quartz
generator. In the process of the frequency conversion, the following four
arithmetic operations are carried out: addition, subtractionm, multiplica=-
tion, and division. These operations are carried out with the use of mix-
ers, multipliers, and dividers of frequencies. This instrument has no
case and, if necessary, it can be installed in a standard cabinet (special
angle brackets are added to the side supports).

The Ch6-57 frequency synthesizer consists of a unit of reference frequencies
and a frequency synthesizing unit each of which is a separate standardized
unit.

The instrument set includes: 1) frequency synthesizer Ch6-57; 2) bunched
conductors; 3) high-frequency connecting cables (2 items); 4) connecting
high-frequency cable; 5) set of spare parts and accessories which includes:
a box, a mixer, a connecting box, a matching high-frequency transformer, a
measuring head, a comnnecting cord, external high-frequency connecting cable
and a cable for the BOCh [reference frequency unit], lamps SM-37 (2 items),
safety devices VP1-0.5 A (4 items), VP1-1 A (4 items), plugs RPM7-12 Sh=-KPA,
RPM 7-50 Sh-KPA; 6) technical description, operating manual for the fre-
quency synthesizer Ch6-57 (two parts); 7) technical record for the frequency
synthesizer Ch6-57; 8) technical description, operation manual for the re=-
ference generator YaZCh-35.

Basic Specifications
Output signal frequency, HZ ...vcevesececccoceceonoses 20~-999999.9
Discreteness, HZ .u.eeecesscocereocensossnncnscanes 0.1
Output signal voltage at a lcad of 50 Ohms, V ..... 1

Weakening of spectral components which are not mul-
tiples of the frequency of the output signal, dB .. 70

Adjustment limits of the output voltage (by steps
0f 10 dB) .uvuiiieruronnracnronrrasncensnssansoonns 0-60

Power consumption, VrA .....veeieenoeceseconnconnns 70

Frequency Synthesizer Ch6-58 is intended for generating a spectrally pure,
frequency-stable electrical signal with a frequency in the range of 50-
49999999.99 Hz with a discreteness of 0.01 Hz and can be used in radio com-
munication and automatic control systems, stereoscopy and frequency measur-
ing technique (Figure 7.10).
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Figure 7.10

This instrument works on the principle of complex conversion of the fre-
quency of the signal of the reference quartz generator YaZCh-35 in the fre-
quency synthesis unit (BSCh) and the reference frequency unit (BOCh).

Structurally, the frequency synthesizer consists of two individual unmits,
BOCh and BSCh, and is divided into a number of functional assemblies; BOCh
and BSCh have standard casings.

The instrument set includes: 1) reference frequency units; 2) frequency syn-
thesis unit; 3) set of spare parts and accessories, box, connecting bunched
conductors of 3-3.9 MHz, connecting cords (2 items), high-frequency connect-
ing cables (2 items), connecting box, measuring head, high-frequency match-
ing transformer, jack plug; 4) set of spare parts and accessories which in-
cludes: box, connecting bunched conductors of 30-39 MHz, connecting cable,
mixer, SM-37 lamps (2 items), safety devices VP-1-0.25 A (2 items), VPl-1-1
A (5 items), plugs REM 7-12 Sh-KPA (2 items); RPM7-24 ShCh-KPA, RPM7-50 Sh-
KPA (3 items); 5) technical description, operation manual for Ch6-58; 6)
manufacturer's rating certificate.

Basic Specifications
Frequency Tange, HZ .s.ceececcsctscccssnccscssccsons 50-49999999.99
Output signal voltage, V, at Ry = 50 Ohms ....c.... 1

Attenuation of parasitics spectral components, dB,
with frequency which are not multiples of the out-

put signal frequency, not less tham ......eceeceeen 70
for network COMPONENtS ....cvoeeseescosccccvecs 60
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Power consumption, VA ..ii.iievveeccecnoncansonces

Power supply from altermating current networks:
voltage, V ...eiiieciecnconsracnscescnccanonns
frequency, HZ .iivevivernscecccrconscocconsesss
VOltage, V veuviiienorensaccssoaccaccoennnsons
frequency, HZ ....ccvvveveecnnvoncacroccoassss

Dimensions, mm:

BOCH 4oevuueernrioensenssensocesocaonsannnnons

BSCh cevunnnnnnnieenieeesonnteesocencsnannanss

Weight, kg:
BOCh ..viiuinniiurencoseracsnsscerncnanennonns

£

120

220+10%

50+41%; 40047%
11545%; 22045%
400+3%

475%490X135
475X%490X295

20
42

The Frequency Multiplier Ch6=-62 is intended for multipling the frequency of
a sinusoidal signal of 5 MHz to a frequency of 10 GHz and simultaneous pre-
sentation of sinusoidal signals with frequencies of 10, 100, 1000, and

10,000 MHz.
a decade network of reference frequencies.
principle of direct frequency multiplication.

The instrument can be used for heterodyning and for creating
The instrument operates on the
It consists of frequency

multipliers of the following ranges: 5-100 MHz, 100-1C00 MHz, 1000-10,000

MHz, and a power supply unmit,

An input signal of 5 MHz from the reference

generator goes to the input of the frequency multiplier of 5-100 MHz with

the outputs of 10 and 100 MHz,

After frequency multipling, the 100 MHz

signal arrives at the inputs of the multipliers of frequencies of 1000 Mhz
- and 10,000 MHz from the outputs of the multipliers of frequencies of 1000

and 10,000 MHz and arrives at the front panel of the instruments.

turally, the instrument is
in a standard housing without a case.

Struc-

based on the functional block principle arranged

The instrument set includes: 1) frequency multiplier Ch6-62; 2) box with
spare parts and accessories, semiconductor diode 1A402B, connecting cables
(4 items), SM-37 lamps (2 items), waveguide adapter E2-72, waveguide=-to-
coaxial adapter E2-43A, safety device VP1-1-0.5 A, connecting cord; 3)
technical description and operation manual; 4) technical record.

Basic Specifications
Input signal frequency, MHZ ...u.evevevessoenccones
Signal voltage, V tueiviesiceeceeeeeeaassonoasoanens

Output signal frequency, MHZ .....cocveeeococeannnas

Voltage of output signais with frequencies of 10 and

100 MHz at R=50 Ohms, V, not less than .....e......
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Frequency instability introduced by the multiplier

to the signal in one second, NOt OVEr .uuuveseesss +1.10-12
Power consumption, V:A ....ceveseerccncocsoveesens 20
Temperature range (limit), degree C .e.eceecsesense -40 = +50
Dimensions, MM .....coveveessvncoosnscsocsscoascosnas 490X135%474
Weight, K8 cveivevcscessoesseressncscsosarssnsnsnces 12

The Frequency Divider Ch6-63 is indended for converting a signal with a fre-
quency of 5 or 1 MHz to a signal with a frequency of 100 kHz, and in a set
with comparator-receivers Ch7-9 and Ch7-10 -~ for comparing the frequencies
of atomic or quartz signals (measures) with signals transmitted by radio
stations. The instruments operate at an ambient air temperature of from
-10 to 50 degrees C,

The Ch6-63 instrument consists of two regenerative dividers with division
factors of 1/5 an. 1/10 connected in series and a power supply unit. The
first divider delivers to the input of the second divider a signal with a
frequency of 1 Miz which is divided by 10. A 100 kHz signal is delivered
to the comparator-receivers as a reference signal.

The frequency divider set includes: 1) connecting cord; 2) connecting
cables (3 items); 3) safety devices (3 items); 4) technical description
and operation manual; 5) technical record.
Basic Specifications
Input signal frequency, MHZ .....cec000ve0c000acaees Sorl

Input signal level, V ...ccvvveceennccncoscnconsnos 0.5-1.5

Input signal level at a load resistance of 50 Ohms,
V, not less than .....ecvierereerieisnsesnccncncans

o

Relative error in comparing frequencies when the
length of measurement is not more than:

24 DOUTS t4venveusneacasansssessassecnncnnanans 4l = 10
L hOUT uviivrreeroeanancscsooasocanssasanconns +2.3 — 10
Welght, KE seveeveeercorecacacsssssessscscsecnannone 5

The instrument is checked according to GOST 9763-67 and checking instruc-
tions given in the technical description included in the set.

The Frequency Dividers F5093 are intended for dividing the repetition fre-
quency of electrical signals by the given scaling factors; for forming
50
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signals of reference frequencies, lengths of pulses, time intervals, and
the given number of pulses; for working as a meter with presetting.

The instrument is intended for work in enclosed dry heated premises under
the conditions of moderate climate at an ambient air temperature of from 10
to 35 degrees C and a relative air humidity of up to 80% in the entire tem-
perature range.

The divider has a wide application area in scientific, technical and indus-
trial activities, such as in developing and manufacturing of frequency-mea-
suring and metering equipment, in automation systems of industrial processes
and automatic control, as well as in various electrical and physical labora-
tory studies.

The division of the repetition frequency of the input signals of the divider
is organized on the scaling principle. The instrument is based on two iden-
tical preset six-digit counters each of which has an amplifier -« shaper of
input signals and the necessary number of amplifiers-shapers of output sig-
nals. When the digits of the counters reach the state prescribed by
means of the switches of channels A and B of the divider, the count is re-
set to the initial position.

Provisions are made in the instrument for earh of the counters to operate
in a once-through mode, when, after counting to a preestablished number, a
signal appears at the output, and further scaling stops. This makes it pos-
sible to use the frequency divider as a program pulse counter. The divider
has a constant-iemperature quartz generator and quartz frequency dividers
for obtaining signals of reference frequencies of 103; 104 105; 106 mHz,

When one of the counters operates in the reference frequency division mode
and the second in the mode of a preset counter synchronized by the output
signals of the first counter, signals with a calibrated length and a stable
repetition frequency are obtained at the output of the second counter,

Moreover, when the divider operates in conjunction with a cinematometer, pro-
visions are made for delivering sinusoidal signals shifted in relation to
one another to individual input, their formatiom with the possibility of
doubling or quadrupling the repetiion frequency, and subsequent arrival of
the formed pulses to the inputs of the counters.

The frequency divider has two modes of control: manual and remote.

The instrument set includes: 1) frequency divider F5093; 2) set of comnect-
ing cables; 3) adapter unit; 4) jumper; clamps; 5) spare safety devices
PM0.5; 6) technical description, operation manual; 7) manufacturer's rating
certificate.
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Basic Specifications
- Input frequency range, MHz, for signals:
sinusoidal ....iievieniiesioniionnciorsonnsnass 100107641

PULSEA v ivvervenrrenenerorensoonsnannnnsacnass 0.1:10"641

Range of pulse length and reference time intervals,
MiCTOSECONAS .ouvevrsacesocancrocncssaconosesonsens -1-109

Fundamental error of the frequency of the intermal

quartz generator and its frequency network ........ iﬂ-lO'G
Power consumption, V+A .....veivececcocssescancnans 60
Weight, kg ...... ceeens sscesstsssrnessacassarsesese 11

Dimensions, MM ..ieeeeveeeecscrooseneronsacescnoans 490X380X130
The F5093 instrument is checked with series-produced measuring devices.

1. The determination of the relative error and frequency instability of

the inner quartz generator is done in accordance with the requirements of

GOST 13628-68 "High-Stability Generators, Methods and Means of Checking
_ the Frequency of Electric Oscillation.”

2. The determination of errors in the frequency division mode is done for
each channel separately at minimum voltages of the input signals from the
generators G3-7A, G3-47, G5-26 and comsists in establishing an arbitrary
division coefficient and subsequent checking of the error in frequency divi-
sion with the frequency meter F5041.

3. The determination of errors in the preset counter mode includes the de-
termination of the following errors: preset pulse counting; formation of
the prescribed number of pulses; formation of the time interval in the form
of a pulse delay, which is accomplished with the aid of the generators
G5-26, G5-15, and frequency meter F5041.

4. The determination of errors in the generator mode is dome by sending a
signal of one of the reference frequencies of the inner generator to the
frequency divider and measuring the length of pulses at the output with the
frequency meter F5041,

5. The determination of errors in the cinematometer mode is done by sending
sinusoidal signals with a frequency of 10+l kHz and an amplitude of 3.040.5
V and consists in checking with the oscillograph S1-17 of the time spread

of the moments of the formation of the edges of the pulsed signals on the
jacks "f,/2" and "fp/2" of the divider.
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6. The checking of the output of the counting results of input signals
through the channel A to the external registering device is done with the
aid of the generator G5-26 and oscillograph S1-17,

The Frequency Synthesizer Chl-51 (Ch6-31) is intended for generating sinu-
soidal electrical oscillations in the frequency range from 50 to 49999999.99
Hz. 1Its operating conditions are at an ambient temperature from 5 to 40
degrees C.

The signal of a required frequency at the output of the synthesizer is ob-
tained through complex conversion of the signal frequency of the reference
quartz generator. Four arithmetic operations are performed in the process
of frequency conversion: addition, subtractionm, multiplication, and divi-
sion.

In order to obtain a spectrally pure output signal, special solution cir-

- cuits are used in the instrument. The frequency synthesizer consists of
two individual units: a reference frequency unit (BOCh) and a frequency
synthesis unit (BSCh) connected with one another by means of coaxial cables.

The instrument set includes: 1) box with spare parts; 2) technical descrip-
tion; 3) manufacturer's rating certificate.

Basic Specifications

Frequency range of the output signal, Hz, is regu-
lated by steps of 0.01 t e et te e sttt eateurrannonnee 50-49999999,99

Signal voltage, V, at a load of 50 Ohms in the
ranges: +
50-100 kHz St e teceresatccrecters et aconnnonens 075_2 db

100 kHz ~ 50 MHz Terereetsittetitctestssnnnnnnn 0.542 dB

Frequency setting error, %, of the final value of
the working part of the scale, not over cieetcsanen +5

Power consumption from network, VeA ...iiiveoennna. 105

The interpolation generator must ensure smooth changes in the frequency of
the output signal of the synthesizer in ranges of up to 1 MHz,

7.7. Receivers of Standard Frequency Signals and Time Signals

The Receiver of Time Signals Ch7-8 is intended for receiving exact time
signals transmitted by shortwave radio stations of the USSR on the frequen-
cies 2496, 2500, 2504, 4996, 5000, 5004, 9996, 10,000, 10,004, 14,996,

15,000, and 15,004 kHz in systems for tying time scales to the exact time sig~
nals. It is a superheterodyne receiver with double frequency conversion.

The first intermediate frequency is equal to 4 MHz and the second is 0.5 MHz
(Figure 7.11).
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Pigure 7.11

The receiver set includes: 1) container with spare accessories which in-
cludes: high-frequency comnecting cables (8 items), connecting cord, modu-
lator, telephone, coaxial three-branch fittings (2 items), coaxial adapters
(2 items), signal lamps (2 items), safety devices (5 items); 2) technical
description and operation manual; 3) technical record,

Basic Specifications

Reference signal voltage, V, at a load of 200
OhMS evvevvevraocoanetaveascrsoconassaaccsasoacaccs 0.2-1

Reference signal frequency, MEZ .....ccevcesaceccss 1

Frequency instability of the reference signal in
24 hours, not less than ....ciceeeveaveesrcccvanese 1-10~7

Sensitivity of the receiver, microvolts, when the
signal/noise ratio at the output is not less than
10 dB, not beloWw ..eeeieveresisascscssasscsrcossncns 5

Maximum level of the input signal at the "Antenna'
connection, MV ...eeeieoversesovoassssssrscnvossons 1

Output signals at the level of the input signal of
S microvolts, not less than, V:
at the "Radio Pulse' comnector at a load of
100 Ohms ....... I 0.4
at the '"Video Pulse' comnection at a load of

200 ORMS e eeoseevcerssonnnsassscsosonssasnse 0.3
at the "Telephone" sockets at a load of 1 kOhm. 0.5
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Passband of the receiving channel of the instru-

ment, kHz, at a level of 6 dB depending on the

position of the "Band" switch .....cceveeerenncene (3.140.2) or
(1.540.1)

Attenuation of the interference signal, dB, not
less than:

along the neighboring channel ......eeveevnn.. 80

along the mirror chamnel ...........0vveveeeee 100

at a frequency equal to the first intermetiate
frequency of 4 KHZ ...vvieeuerenvacnnonnoass 80

Delay of the pulse signal, ms, introduced by the
receiving channel and measured at a level of 0.5,
NOt MOre than ..uvveveivorereeneeeesonescasecnnonne 1.2

7.8. Frequency, Phase and Time Comparators

The Time Interval Meter I12-22 is intended for measuring time intervals of
the microsecond length range.

The instrument operates on the principle of comparing the interval being
measured with a reference interval. The instrument has a source of refer-
ence time intervals, a delay generator, and an indicating device which en-
sures the determination of the moment of the coincidence of the beginning
and end of the interval (electron-ray oscillographic indicator). The delay
generator operates on the principle of selecting the required pulse from a
continuous sequence of pulses. The electron-ray indicator is constructed
on the basis of an electron-ray tube with a coordinate scale on the innmer
surface of the screen, which eliminates the parallax error.

The instrument is a desk model and consists of two units which can be in-
gtalled one on top of the other.

The instrument delivers voltage differences characterizing the results of
measurements in the binary-decimal code of 8-4-2-1,

" When running idle, the state "0" corresponds to the voltage of not more than
0-0.3 V, and the state "1" corresponds to the voltage of not less than +2.4
v.

The instrument set includes: 1) storage case for the generator; 2) storage
case for the indicator; 3) high-frequency connecting cables (9 items); 4)
connecting cords (2 items); 5) three-branch fitting; 6) coaxial adapters

(7 items); 8) loads (2 items); 9) remote divider 1:10; 10) adapter plate;

11) decade scalers (2 items); 12) draw tube; 13) incandescent lamps (6 items);
14) indication lamps (2 items); 15) safety devices (18 items); 16) techni-
cal description and operation manual; 17) manufacturer's rating certificate.
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Basic Specifications

The instrument operates in the modes of internal and external

10 ns to 90 ms.

synchronization and measures time intervals within a range from
The instruments provide nine fixed scanning

speeds in a range of 0.002-100 microseconds/division (1 division

-~ 6 mm).

Time interval measurement error, s, in the modes of:
internal synchronization

L N I R I R N}

external synchronization ....... tteesesssan

+(1+1075T
+5:10"9)
+( D £/£-T+10-
10~9)

measur

- The steepness of the studied signal in the area of the points
between which the measurements are taken is 3 V/ns (here, A f/f
is the relative error of the external synchronizing signal).

signals:
with frequencies, kKHZ ...cvevu..
with an amplitude of, V

100 vecsessseece

s s e e csssacee0c0aere e e

- Repetition period of the triggering delayed output
pulses, microseconds ..

seseeseecee 11040 e000ORNLIETTE

The error in the period adjustment does not exceed.

The adjustment of the measuring levels by steps at
0.1 of the size of the image at an amplitude of the
studied signals, V .iiiieieaveceoeneroronnnonosnnns

The passband of the amplifier of vertical deflection
included in the instrument .....

DR N R R IR IR

Sensitivity of the amplifier, V/division ..........

Power supply of the instrument from an
current network:
with a voltage, V, of ....c..uvun..
with a frequency, Hz, of ....

alternating

Ceeeiieerennrsnnas
Power consumption, VoA ....ceeeeneersrrenoeeronsoas
Dimensions, mm:
delay generator ..........
indicator

oo esetsrecceossesin e

®ee e v everrcsrrer0cansas s

Weight, kg:
delay generator

------ Peceecs0ccssrrsrecsonesse s
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5040.5
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240X360X475
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indicator ........ tecessecesavevcsunsroarseenns 17
Instrument sensitivity, V, does not exceed ........ 0.3

Dynamic range of input voltages, V, in the attenu-
ator position 1:1 ,...iciieiiieesocsessenneonsconens 0.3-4

The Time Comparators Ch7-7 are intended for determining the time position
of the time marks formed by local clocks in relation to the exact time radio
signals received by a radio receiving device or exact time signals of some
other source.

The instrument operates at an ambient temperature from 5 to 40 degrees C
and a relative humidity of up to 957 at a temperature to 30 degrees C.

The comparator is intended for operation in conjunction with an electronic
clock of the Ch6-37 type and an oscillograph of the S1-48A type or other
instruments with analogous parameters.

Time signals from clocks traveling with frequencies of 1 kHz and 1 Hz arrive
through the input shaper to the descrete delay line. The delay time can be
changed discretely (after 1 ms) with a delay switch from O to 999 ms. Thus,
the output pulse of the delay line can shift in a one-second interval. This
pulse triggers the scanning generator of the comparator whose sawtooth vol-
tage is delivered to the horizontal plates of the oscillograph. A radio
signal (exact time signal) arrives at the vertical plates of the oscillo~-
graph. The measured interval (the time interval between the pulse of 1 Hz
from the clock and the radio signal) is equal to the delay value set by the
discrete delay switch if the radio pulse coincides with the beginning of
scanning. The accuracy of the coincidence of the radio pulse with the be-
ginning of scanning is insufficient at the length of scanning of 1 s. The
accuracy of coincidence is increased to 100 microseconds by introducing four
scanning ranges of 1000, 100, 10, and 1 ms and brightness marks (ten on each
scan). Further improvement of the accuracy of measurement was achieved by
introducing marks of 20 microseconds into the instrument.

Ch7-7 is designed as a desk instrument; provisions were made for the possi-
bility of installing the instrument in a standard rack.

The instrument set includes: box, case, connecting cables (6 items), safety
devices (5 items), connecting cord, description, operation manual; manufac-
turer's rating certificate.

Basic Specifications

Range of measured time intervals, S€C .....ovsvso.. 0-1

Resolution in comparing exact time signals, micro-
seconds ...........

D 10
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Pulse frequency, HZ .ovececeacoceoscvsceassossncese 1

Pulse delay in relation to input pulses is accom-

plished in the range, microseconds ......coceceecee 0-999
Switching descreteness, M8 ...eseesevocscosconsacsse 1
Pulse length, microseconds, mot less tham ......... 25

Amplitude, V tiievereeecsoecocascssosssccoscsccosss 842
POlariby e.ceevecesoceseseoscsscscsacsvoscacseasases positive

Time comparison by the instrument is ensured when it receives from

the clock
pulsed signals

with a frequency, Hz, of ...ciceceeccoonceconcns 1

with a length, microseconds, of not less than . 10

with a frequency, kHz, Oof cevecevenccecocosesas 1

with a length, microseconds, of not less ...... 15
sinusoids or meanders with a frequency, kHz, or ... 10, 100
Amplitude of input signals in the interval, V ..... 3-20
Voltage of sinusoidal input signals, V ...ceveveees 0.4-20
Input resistance, Ohms, not less than ......ccc0vnn 2,2

The instrument produces:
sawtooth scanning voltage with an amplitude of,

V, not less than ...cceeeevevessovcccaccsscs 20
B meander voltage of an amplitude of, V ........ 3045
DimensionS, MM .eeesceevessssessssnasssscsssesconsse 490X480%X136
Welght, K .evveceoccsscecssssosssascncen tesosanas 10

The Receiver-Comparator Ch7-9 is intended for determining frequency devia-
tions of quartz or atomic frequency measures from the standard frequencies
transmitted by radio stations of the superlong wave range.

The instrument operates at an ambient air temperature from -5 to 50 degrees
C.

The receiver-comparator Ch7-9 operates on the principle of automatic follow-
ing the changes in the phase of a local generator of an atomic or quartz

frequency measure in relation to the phase of a standard-frequency radio
signal.
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The receiver is designed in the form of a portable desk instrument and can
be installed in a standard rack.

The set of the receiver includes: 1) loop antenna; 2) connecting cords; 3)
connecting cables (6 items); 4) safety devices (2 units); 5) signal lamps
(3 items); 6) adapters (5 items); 7) connecting boxes (2 items); 8) plates
(2 items); 9) earphones; 10) tripods; 11) technical description, operation
manual with manufacturer's rating certificate; 12) technical record.

The instrument is checked in accordance with GOST 9763-67 and checking in-
structions given in the technical description included in the set.

Basic Specifications

Range of frequencies received, kHz, in steps of
0.1 kHz ...... 10-29.9

Sensitivity, mMicTovolt ...veeeevecececncocnnnsonnns 1

Relative measurement error of frequency deviations,

not over, for the measuring time:
26 MOUTS tivevenrenvnennnns N - T (1 133
1o 1-1'10"9

Weight, K8 .uuriiiisnrvenennrocosceesacnoncoancasense 24

The Receiver-Comparator Ch7-10 is intended for determining frequency devia-
tions of quartz or atomic frequency measures in relatiom to the frequency of
signals of standard frequency transmitted by radio stations of the long-wave
range. The instrumert operates at an ambient air temperature from =5 to 50
degrees C.

The receiver-comparator Ch7-10 operates on the principle of automatic mea-
surement of the phase of a local generator of the atomic or quartz frequency
measure in relation to the phase of a standard frequency radio signal.

The receiver is designed as a portable desk instrument and can be installed
in a standard rack.

The receiver set includes: 1) loop antenna; 2) connecting cord; 3) connect-
ing cables (6 items); 4) safety devices (20 items); 5) signaling lamps (3
items); 6) adapters (5 items); 7) connecting boxes (2 items); 8) plate; 9)
tripod; 10) technical description and operation manual with manufacturer's
rating certificate; 11) technical record.

Basic Specifications
Frequencies received, kHz ........

Ctetecesreosnense 66.6 and 200

Sensitivity, mMicrovolts cueieeeeeeeereeasnccroncons 1
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Relative measurement error of frequency deviation,
- not more than, for the measurement time:

24 hOULS seuvevecncencestsonsonsstsnsnsonsnasns _-_t-5'10'11
1 HOUT tivevreeneannasneesancsosesnsoracnscons + -+ 10°9
Weight, Kg teeeeevrescesncsesssesssossscconscsasnse 24

The instrument is checked according to GOST 9763-67 and checking instructions
given in the technical description included in the set.

- The Phase Comparator Ch7-17 is intended for comparing the phases of signals
of two highly stable generators. They are used in developing and checking
quartz and quantum-mechanical measures of frequency. The instrument oper-
ates at an ambient air temperature from 5 to 40 degree C.

The instrument operates on the principle of proportional dependence of the
constant output voltage on the changes in the difference of the phases of
signals at the input.

The instrument is designed as a separate unit in a rigid supporting frame.

The comparator set includes: 1) feeder cable; 2) technical description and
operation manual; 3) technical record.

Basic Specifications
Frequency of input signals, MAZ ....ceo0ecovccceces 0.001-1

Working section of phase difference measurement,

= 1 - 0.2-1.8

Input signal voltage, V ..eeveeeccccveccacosaconns 0.5-1.5

Input resistance of channels, kOhm, not less than. 1

Dimensions, mm ..... sestesscscsatssetesasaserrsnne 114X120%X308
7 Weight, Kg ceieeeeencsesncisctonscessnnans ceecsens 3

The instrument is checked according to GOST 9763-73 and checking instructions
given in the technical description included in the set.

The Frequency Comparator Ch7-12 is intended for measuring the frequency and
phase instability of highly stable sources of signals. When used in combin-
ation will: an electronic counting frequency meter, a spectrum analyzer, a
recording microammeter, and a frequency deviation meter, it can be used: to
measure the frequency difference of two signals and frequency instability;
to evaluate the distribution of the spectral density of the phase fluctua-
tions of oscillations; to measure frequency deviation in a particular fre-
quency band; to adjust the frequency of signal sources by a standard or
atomic measure.
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The instrument operates at an ambient air temperature from 5 to 40 degrees
C.

The instrument operates on the principle of increasing the resolution of
measurements of frequency instability of output signals by the method of the
multiplication of the difference of their frequencies.

The comparator is designed as a portable desk model and can be installed in
a standard rack.

The comparator set includes: 1) unit of phase detectors; 2) converter unit;
3) connecting cables (13 items); 4) signal lamp; 5) safety devices (5 items) ;
6) connecting cords (2 items); 7) technical description and operation man-
ual; 8) technical record.

Basic Specifications

Relative frequency instability /A f/f introduced by the comparator
with the interval of the averaging time of, respectively, 100 and
over; 1; 0.1; 0.01, and 0.001 is equal to 2-10-13; 1-10-12; 1.10-11;
1-10710; 1.10-9,

Input signal frequency, MHZ .......ccecccecescnaaas 1 and 5
Welght, KE tiveavececssoencnocrossonccssscssnsnsnas 15

The instrument is checked according GOST 9763-67 and checking instruction
given in the technical description included in the set.

7.9. Synchronometers

The Synchrnonometer Ch7-20 (Figure 7.12) is intended for: measuring time in-
tervals between pulses coming from two different sources; measuring the
length of pulses and poses between pulses from two different sources; dis-
playing measurement results on a digital chart; delivering signal coding to
an external registering device; delivering quartz-frequency voltages.

Figure 7.12
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The instrument's operating conditions are: operating temperature range from
+5 to +40 degrees C; relative air humidity up to 90-95% at an ambient tem-
perature of up to +30 degrees C; atmospheric pressure 96-104 kPa., The in-
strument can also measure the average speed at a segment of a trajectory
known in advance, distance, exact time, the fact of occurrence of some event,
and other physical values if they are converted to pulses. The instrument
simplifies the adjustment, tuning, and testing of various pulsed radio equip-
ment requiring exact measurements of time intervals and lenmgth of pulses and
pauses between pulses.

The instrument is based on the method of consecutive counting which consists
in the following. The automatic control device forms a gate pulse from the
variable interval being measured which goes to the selector. During the
operation of the gate pulse, quartz-frequency pulses go through the open
selector to the counting unit; these time markers are counted by the counting
unit. The length of the gate pulse is equal to the length of the time in-
terval being measured.

The instrument set includes: 1) synchronizer Ch7-20; 2) time interval unit
YaZCh-30 in a storage box; 3) set of spare parts which includes; box, con-
necting cords (2 items); connecting cables (10 items), plates (2 items),
lamps INS-1 (2 items), lamp IP-12A, safety devices VP1-1-1A (5 items), VP1-2
A (5 items), plugs RPM7-50 Sh-PB-A (3 items); 4) technical description and
operation manual for Ch7-20; 5) technical record for Ch7-20; 6) technical
description and operation manual for YaZCh-30; 7) technical record for YaZCh-
30; 8) technical description and operation manual for YaZCh-36; 9) technical
record for YaZCh-36.

The instrument is checked in accordance with GOST 9763-67.
Basic Specifications
Time interval range, s ........ teeseresatrenanacnnse 10-7-10
Instrument sensitivity in channels C and D, V ..... 0.3

(Relative error of the measurement of time intervals and lengths
with input pulses with edges of not over &4 ns per onme V is not
- more than the total error O =2 8o + T o/Tpeas =+ So * O1;
o == relative error due to the noncoincidence of the phases of
the pulse determining the beginning and the end of the counting
time and pulses of the quartz frequency of filling (#1 count unit);
To -~ repetition period of pulses of quartz frequency of filling;
Theas —= time interval being measured. Relative error of the fre-
quency of the output signal of the quartz generator after self-

- heating:
in the course of one month, not over .......... i1.5°10'7
in the course of six months, not over ......... 2,5-10~7
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The reading of the error is done from the moment of
the establishment of the actual value of the fre-
quency with a relative error, not over .......ceee.. +2.0-10-8

In the mode "With Blocking", the instrument measures time intervals
only in the presence of an external signal "Removal of Blocking",
The "Removal of Blocking" signal is a pulse of negative polarity
with an amplitude of 6-10 V. There is a possibility of distance
control with the switch "Time Markers'" and the button "Reset";
it puts out information with a decimal points to the recording
device in the binary-decimal code 8-4-2-1 with the following voltage
levels, V, at a load of 18 kOhm:

level "0", not 1eSS than v.ieeeeeeweerenseooens -4

level "1", not more tham ........eceeeevsesenn -0.8

Information output is accompanied by reference voltages, V, at a
load of 18 kOhm:
level "0" L i.iiiiiiiiiiiitentettnenacirntrannes -4+410%
level 1M L. iiiiiiei i ceirenienae, 1+10%

Power consumption, V<A at a nominal network voltage,
MOL OVET totvuurinuunnecennnroossncssesoonssonsooans 80
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CHAPTER 8
INSTRUMENTS FOR MEASURING PHASE DIFFERENCE AND GROUP DELAY TIME

8.1. Devices for Checking Phase Difference Meters and Group Delay Time
Meters

The Phase Calibrator Fl-1 is intended for checking, graduation, and certi-
fication of electronic phase meters at fixed frequencies of 30, 500, and
1000 Hz under laboratory and workshop conditionms.

The principle of the reproduction of phase shifts with the use of phase-
measuring devices based on electron-ray tubes is based on the fact that the
appearance of identical positions of single and multiple Lissajous figures
occurs at strictly determined phase increments of voltages of mu itiple fre-
quencies which are established by a circularly graduated phase shifter in a
phase-variable channel.

-KG
VF
PTsl
PF1
vul
Figure 8,1
Rey: 1. kHz
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The block diagram of the instrument (Figure 8.1) consists of a KG =-- quartz
generator; VF -- auxiliary phase shifter; GF -- graduated phase shifter;

PTsl, PTs2 -- recalculation circuits; PFl, PF2 -- band filters; VU1, VU2 --
output amplifiers; Al, A2 -- attenuators; UVO, UGO -~ amplifiers of vertical
and horizontal deviations in the channel of the electron-ray indicator ELI.

- Voltages with the frequencies of 1.08, 18, and 26 kHz from the master KG
oscillator enter one frequency-divisien channel through the auxiliary phase
shifter VF, and the other through the graduated phase shifter GF which en-
sure the change of the output voltages from 0 to 360 degrees and through

the recalculation circuits PTsl and PTs2 and band filters PFl and PF2 to the
output amplifiers VUl and VU2. Attenuators Al and A2 measure the output
signals in the channels,

The electron-ray indicator (ELI) is used for monitoring the phase shift and
its establishment of the zero value. The additional phase shifter DF is
turned on in the ELI channel for working in a single-channel mode.

- The phase calibrator is designed as a desk-type laboratory instrument.

The instrument set includes: 1) phase calibrator with a wuilt-in power sup~-
ply cord; 2) SM-37 lamps (2 items); 3) cable for connecting to phase meter
KPF; 4) connecting cable for repairs KSR; 5) "crocodile"-type clamp; 6) set
of safety devices PM-0.5, PM-1, PM-2 (2 items each); 7) set of operational
documentation and a document certifying the checking of the instrument.

The checking is done not less than once a year in accordance with the methods
given in the operational documentation for the instrument.

Basic Specifications

Phase shift measuring range, degrees ........o..... 0-360
Operating frequencies, HZ ....ecieveowonrecneonnn . 30, 500, 1000
B Frequency adjustment erTor, % ...eeeeeciecsososoess 11
Relative frequency instability, % ..eeeiveeerennes. 2:1073
- Error of phase shift increment, degrees ........... 0.1

Coefficient of nonlinear signal distortions in each

channel, % ....... Gereetecsirerecnecaeans ersesansss 1
Output voltage levels, V .uvieneireneeoneenonennnns 0.1-10
Output resistance, OhmS, NOL OVET ..vv e vevecevencnes,s 150

Power supply from an alternating current network:
VOltage, V titntiineieeroecnneneeoonnnonneanons 220+410%
frequency, HZ ..iieveeeeeceronoaneoorooonnnanss 50+1%
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DiMENSiONS veoveserreasersssasasassssasvcecasvensocs 560%X344X342
Weight, Kg «oeeerers S 30

The Phase Calibrator F1-2 is intended for checking, calibration and certi-
fication of electronic phase meters on fixed frequencies of 5, 10, 20, 50,
100, 200 kHz (Figure 8.2). The instrument can operate under shop and lab-
oratory conditions corresponding to the second group of GOST 9763-67.

Figure 8.2

The instrument operates on the principle of setting the phase shift angle
from O to 360 degrees with an inaccurate (series) phase shifter on one fre-
quency (200 kHz) and measuring this shift angle with an accurate phase
shifter with the aid of the Lissajous figures and subsequent division of
the frequency of 200 kiiz in two channels.

The principle of the reproduction of phase shifts with the use of a phase

measuring instrument using an electron-ray tube is based on the fact that

the appearance of identical positions of multiple Lissajous figures occurs

after strictly definite phase increments which are established by the cir-
| cular phase shifter in a phase-variable channel.

Phase shift increments are monitored with a phase measuring device with an
electron-ray tube by multiple Lissajous figures with a frequency ratio of
1:36.

The functional diagram of the instrument is shown in Figure 8.3.

Voltage with a frequency of 7.2 MHz from the alternating current unit BPN
goes to the inputs of the frequency divider DChl with a scaling factor of
36. Simultaneously, a signal is delivered from the alternating voltage unit

to the vertical deflection amplifier UVO of the electron-ray tube. From
the output of the frequency divider, DChl, a voltage with a frequency of
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200 kHz is sent to the main phase shifter OF and additional phase shifter
DF. The main phase shifter OF with the limits from O to 360 degrees mea-
sures phases of the voltage arriving at the "variable phase" channel.

qomr,  (6)

Gnaox Jeunumens
Jepmunans-
(1) Z’epiuenu - Mfa omxno-|
Hug wenun mpys-
. (67TH) 72405 xu (980
e (8) 200 xly
Y  fenumens Benomoza- Yrunumens
B vacmaomsl mEnsHsIL 20pu30Kmany 9)
(2) n~J6 ] @asodpa- Hoea omrno-
amens Hewun
_ (&Y) “lse) (9ro)
200(xly (3) 200 xli | I
Y
Ocrobpod (10) Aononnu
)| wastpa- | _] Nisotsas (A1)
wameny . |1 465 4-83 I wamens
(02) (ae
200 ’MJJJHZO 10 S«ly Mg "7 ?Jﬂf ?W Fuly
B0 Gaox Qurcupodan;
(5) IYZ’I/”(’.( f:::’””ﬂ:,i”” (12) HoIX vtn‘m,;;m
I (594 0) I(5941)
!uuz : !'”r
Figure 8.3

Key: 1. Alternating voltage unit (BPN), 7.2 MHz
2. Frequency divider, n-36, (DCh)
3. kHz
4. Main phase shifter (OF)
5. Fixed frequency unit II (BFCh II)
6. MHz

7. Amplifier of the vertical deflection of the tube (Uvo)

8. Auxiliary phase shifter (VF)

9. Amplifier of horizontal deflection (UGO)

10. D-83

11. Additional phase shifter (DF)

12. Fixed frequency unit I (BFCh I)

The additional phase shifter DF serves for adjusting the phase of the vol-
tage arriving at the "reference phase" channel. The use of the additional
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phase shifter eleminates the parasitic "invasion" of the phase in both chan-
nels. From the output of the main phase shifter OF, through the phase
shifter ("phase adjustment") VF with the regulation limits of +360 K (where
K = 7.2 MHz/200 kHz = 36 is the frequency multiplicity factor), the signal
goes to the amplifier of horizontal deflection UGO, and further to the ELT
[electron-ray tube]. Phase ratios are established by the main phase shifter
and are measured by the Lissajous figures on the ELT. The exact unit of
phase shift is the transition of one figure from "closed" to '"open" and then
again to "closed", The increment of the phase shift at a frequency of 200
kHz from one closed Lissajous figure to another corresponds to an angle of

5 degrees.

From the outputs of phase shifters DF and OF, the signals go to the fixed
frequency units BFChl and BFCh2 which generate the remaining frequencies ==
100, 50, 20, 10, and 5 kHz.

The fixed frequency units BFChl and BFCh2 have output amplifiers which am-
plify the voltage signal to 5 V of 200 kHz and to a level of 8 V frequency
signals of 100, 50, 20, 10, and 5 kHz,

The phase calibrator of the Fl-2 type is designed as a table-type laboratory
instrument.

The instrument consists of removable units. Electrical contact among them
- is accomplished through plug and so&cket units.

Basic Specifications
Phase shift measurement range, degrees ..... cresene 0-360
Frequency range is determined by the series of the
following discrete values, KHZ ....ccc0000ccecnsene 5; 10; 20; 50;

100; 200

Fundamental frequency on which phase shifts are set
and monitored, KHZ .....cccecvsvassncvaccsccocarnas 200

Frequency instability of the quartz resonator during
proportional adjustment of the thermostat within the
limits of 6042 degrees C for one hour of operatiom . 2-10-5

Error in the phase shift increment on frequencies of
up to 200 kHz, degrees .c.eoeeveesecscassscesssnonas 0.1

Nonlinear distortion coefficients, % ....eecevveeoses L1a5
Output voltage levels, V,for frequencies:
200 kHz .. .iveenvenencnenn ceessssssssuesesseeaes 0.05-5
for remaining frequencies .....cceevvecececvenccs 0.08-8
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Qutput resistance, Ohms, NOt OVEr ...eevecoercccces 1000

Power supply from alternmating current network:
voltage, V tivievreocrossesreosencoscosononnane 220+10%
frequency, HZ tieivecocceresesnsasesncosonnonnes 50+1%
harmonic content, % .....vevveeresorcescascnces 5

The following parameters are checked: absolute frequency value, frequency
instability, nonlinear distortion factor, output voltage, and error in the
phase shift increment.

The determination of the absolute frequency value is done by measuring it
on the output clamp of the first channel of the instrument with the aid of
a Ch3-30-type frequency meter (error of 10-8),

Frequency instability is checked by measuring the frequency with the aid of
- a Ch3-30-type frequency meter,

The nonlinear distortion factor is checked at the output of two channels of
the instrument with the aid of a S6-5-type nonlinear distortion meter in the
range from 5 to 200 kHz,

Output voltage is checked by successively connecting a voltmeter of the
V7-15-type (fundamental error of 2.5%) to the output of each channel of the
instrument.

The error in the phase shift increment for instruments of the second class
is checked by the method of independent checking.

The Phase Shift Calibrator F5125 is intended for tuning, adjustment and
checking of electronic phase-metering instruments and can be used as a gen-
erator of a number of quartz freqeuncies, as well as a two-channel generator
with a calibrated delay in one channel.

The calibrator is designed on the principle of two-channel structure with

the use of very stable phase devices using triggered scaling circuits, The

sinusoidal-shape output signal is formed by means of a piecewise stepped

approximation of the function describing the output signal. Structurally,

the calibrator consists of a base unit with a set of printed plates, a front
- panel unit, and a power supply unit.

The instrument set includes: 1) phase shift calibrator F5125; 2) connecting
cables (5 items); 3) transition unit; 4) clamps (4 items); 5) spare safety
devices PM-0.5 (3 items); 6) spare lamps KM24-35 (2 items); 7) box for ac-

cessories; 8) technical description and operation manual; 9) manufacturer's
rating certificate.
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= Basic Specifications
Frequency range, HZ ...ccvuieeocssroccascscorcoannae 1--5-20-103

Discreteness of the setting of the phase shift in-
crement, degreeS ....eciecceccacssscnscscsosrcsanase 1

Error in the setting of phase shift increments, de-
ZLeeS, MOt OVETL .eeescscvcsevonssvsoscrsscssrssnsss 0.2

Maximum output voltage, V ...cevevececocncanssanses 10
Adjustment of output voltage within the limits, dB. 0-55

The error in the setting of phase shift increments Aip is checked by mul-

- tiplying A @ by 36 with the aid of the phase shift multiplier F5166 de-
veloped by the plant "Tochelektropribor" with subsequent measuring of the
above value by a F2-13 phase meter. Other technical characteristics are
checked in accordance with GOST 12691-67.

8.2. Phase Difference Meters

The Combination Phase Difference Meter FK2-12 is intended for measuring
phase differences of sinusoidal signals and their voltage levels, as well
as for measuring transmission coefficients of quadripoles and S-parameters
of high-frequency transistors. The instrument operates on the principle of
stroboscopic conversion of frequemcy with automatic phase adjustment of fre-
quency.

The instrument set includes: 1) matched loads (2 items); 2) attenuators
75/50 Ohms (2 items); 3) three-branch fittings (4 items); &) dividers 1:10
(2 items):; 5) diodes (8 items); 6) power supply cables; 7) tester adapters

- (4 items); 8) tester constants (1O items); 9) safety devices (5 items); 10)
coaxial cable; 11) three-branch fittings of the tester; 12) technical de-
scription and operation manual; 13) technical record.

Basic Specifications

Input frequency range, MHZ .ceeecescsronccorroones 1-1000
Phase difference measurement limits, degrees ..... -180--+180

Input voltage limits, V:
without divider ......ecceceecececsencssracans 10-4-1
with external divider ......cccevesvecerccnaes up to 10

Input impedance, kOhm, shunted by a capacitance of

D 100

DimensionS, MM ..ceeveeessacocassnssossnscasssoses 480X473X160
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The Phase Difference Meter F2-13 is intended for measuring phase differences
between two continuous sinusoidal signals of the same frequency and is used
for various radio engineering measurements., The instrument operates at an
ambient air temperature from 5 to 40 degrees C. It operates on the princi=-
ple of converting the phase difference being measured to a time interval

with subsequent measurement by a pointer-type instrument of the constant
component of the current pulses whose length is equal to that interval.

The phase meter is designed as a unipolar triggered two-chamnel circuit
whose measuring and reference channels are identical.

The special characteristic of its circuit is the use of high-speed triggers
and level discriminators using tunnel diodes.

The meter set includes: 1) testers (2 items); 2) adapters (2 items); 3)

cables (2 items); 4) "crocodile" clamps (2 items); 5) repair plates (3

items); 6) safety devices (8 items); 7) neon lamps (2 items); 8) manufac=
. turer's rating certificate.

Basic Specifications
Measurement range of phase shifts in the operating
frequency range, degrees .....cicececevrcecncrencos -18-~ 418; -
=36 +36
- =90« 490;
-180-~ +180

Operating frequency range of the instrument,
KHZ o iieiiieiiiiniieeensoncocacnsocsasscscsnnssnnns 0.02-1000

Overlapped by two Subranges .......eceeeeveccoences 0.02-20; 20-100n
Input voltage range, V .uveeeeeeeeceroceeseoccconosa 0.1-1;
Overlapped by twWwo SUDTangeS .....eeeevesenscvovcees 0.1-1; 1-10
The permissible fundamental error of the measurement of phase differences
with the instability of the signal frequency is not over 10-3 in 10 minutes

and does not exceed the values given in Table 8.1.

Table 8.1

(2”10rpeumoc‘rb. TPax., Npit OTHOCHTEALHON
P2IROCTH YPOBRER CHruaion

l{:cm{:t)xl‘u

3)1: Goaec 10y ] [‘) conue 10%

0r 0,02 10 02 (3) 4 (0,0150:40,3) | £ (0,015.:+:03+24)
Corme 0,2 20 200 () +(0.015p:+0.3+0,754)
Cosie 200 10 1000(7)| #(0020:+1) | % (0,02 e 1+0,154)
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Note: A -- input voltage drop, dB, at input voltages from 0.1
to 10 V; q& -- phase difference being measured.

Rey: 1. Frequency, kHz
2. Error, degrees, at a relative difference of signal
levels
3. Not over 107
4, Over 10%
5. From 0.02 to 0.2
6. Over 0.2 to 200
7. Over 200 to 1000

Effective input resistance of the instrument at
a frequency of 100 kHz, not less than MOhm ........ 1

Input capacitance, pF, NOt OVET c.covecesorsnccsnas 15

Power consumed by the instrument from the network

at a nominal voltage, V:A, does not exceed ........ 50
Dimensions, MM ...c.eveseosecesosescccossscsssssoas 360X160X300
Weigho, KE ceveveessossnosonservosscnonsossossssans +5

The Combination Phase Difference Meter FK2~14 is intended for measuring the
phase difference and amplitude ratio of signals of the radio frequency range.

The meter is a two~channel superheterodyne receiver and consists of: a fre-
quency converter which converts the frequency of the input signals to the
intermediate frequency (PCh) of 20 MHz; a base measuring unit serving for
tuning the harmonic oscillator and maintaining a constant PCh, measuring
the ratios by the readings from the step attenuator and second conversion
to the display frequency; a pointer-type indicator which measures and in-
dicates the phase differences of the signals and the signal level in the
channel being tested; a decoupled three-branch connector used for setting
the instrument to zero and measuring complex transmission factors of the
quadripoles.

The instrument set includes: 1) meter; 2) high-frequency unit; 3) conbin-
ation set containing: frequency converter, coaxial adapters (6 items); 4)
attenuators (8 items); 5) connecting cord; 6) connecting cables (3 items);
7) technical description and opertion manual; 8) technical record.

Basic Specifications

Frequency range, GHZ ...c.veevevceveasncsssoaccnsas 0.11-7.0

Measurement limits of the phase difference of signals,
degrees ......civvveieenan, D 0+180
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SUDTANEES tevvtnseeseroocscscssosanscossscocasasnes -6=46; ~18=—+18
-60=-+60;
-180~--+180

Measurement limit of level ratios, dB ............ 0-60

Permissible absolute measurement error of the phase difference
#(140.03 VY y55i¢ +0.075 Ay), (but not over 3 degrees, where
'\” 1imit is the scale limit; Ax -~ attenuation of the studied
signal, dB).

Permissible absolute error of measurements of level ratios
from +(0.540.03 Ay) up to 50 dB (but not over 4 dB, where
A, 1is the value being measured, dB).

Instrument sensitivity in the measuring channel,

W e e ttteeierooeannennoennnsonasasnseeessosonesanes 10-9

Resolution in measuring the phase difference of
Signals, degrees ..vuiiieseeceneveoneoarnsosncnnons 0.2

Resolution in measuring the ratio of levels, dB ., 0.2

Power supply of the instrument from an alternating
current network:

VOltage, V uueieeeioesoeseceoecreononnseannnns 2204107
- frequency, HZ .ouvevireesncesceneenncnnceconss 50+1%
Power consumption, VeA ....eeeeececeeccsocooocones 100

Dimensions, mm:

MELeT 4ieuerrecennensoseocrosnnsonconvennnase 215X%475%499

frequency converter ........cveccevcecionccans 75X 220X240

. high-frequency unit ......vveeevovccoccoooonss 135%475%490
Welght, KB tuveuiiiineeenreeeseassooncencasoncesas 37.7

The instrument is checked in accordance with GOST 9763-67 and checking in-
structions given in the technical description and operation manual included
- in the set.

The Digital Phase Meter F5126 is intended for measuring the average phase
shift between two periocdic continuous voltages with a frequency of 1-150 MHz
in developing, checking, tuning, and adjusting phase-sensitive radio engi-
neering devices, electronic devices, communication devices, and in other
areas of the national economy (Figure 8.4).

The phase meter is based on the compensation method of measuring phase shifts
with the use of a multiple-valued measure of phase shift constructed on the
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Figure 8.4

basis of discrete phase shifters with trigger-action scaling circuits, The
phase shift being measured is compared with the compensating phase shift with
the aid of a double low-frequency converter and a statistical zero-element.

In order to measure input voltages in the operating frequency range, the
spectra of input voltages are transformed into the area of low frequencies
with the aid of an automatic two-channel stroboscopic frequency converter.

In order to reduce the amplitude-phase error of measurement, the levels of
input signals are :tabilized with the aid of amplifiers with automatic gain
control,

Structurally, the phase meter consists of the following units: basic unit
with a set of printed-circuit cards, front panel unit, power supply unit.

The instrument set includes: 1) digital phase meter F5126; 2) high-frequency
cables (2 items); 3) special high-frequency cables (2 items); 4) remote
testers (2 items); 5) 40-contact adapter unit; 6) 30-contact adapter unit;
7) voltage dividers 1:10 (2 items); 8) matched loads (2 items); 9) resistors
UNU-IIT-0.25-50 Ohms (2 items), UNU-III-0,25-75 Ohms (2 items); 10) three-
branch fitting; 11) adapters (2 items); 12) spring probes (2 items); 13)
clamps (4 items); 14) spare safety devices PM-0.5 (4 items); 15) spare lamps
KM-24-35, IN-12B; 16) spare diodes DKS512A (8 items); 17) plug; 18) technical
description and operation manual; 19) manufacturer's rating certificate.

Basic Specifications

Frequency range, MHz .......coceeevrnnccccsoncccces 1-150
Input voltage level range, V ...ccvveeevacoscocrans 0,01-1
74
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Phase shift measurement limit, degrees ...icoeeeo. 0-359.9

Phase difference measurement error, degrees:

at equal signal levels ......vevvvvenenncenass 40.3
at a level drop of 20 dB ......c0vvvvennnncnss 0.5
Effective input resistance of the phase meter at
each of the inputs, kOhm, not less than .......... 100
Input capacitance, P/F, NOL OVEY seveeroroecososns 5

The phase measurement error is checked by the method of comparing with the
natural measure of phase shift (self-checking method) which makes it pos-
sible to eliminate the error from the coupling between channels through the
signal source. The checking is done with the aid of uncalibrated phase
shifters on low frequency of the operating range and with the aid of con-
trolled delay lines M5-2 on upper frequencies. The checking of the ampli-
tude-phase error is done by an indirect method through determining this
error on a low intermediate frequency with the aid of an F5125 phase shift
calibrator and by measuring the coupling between channels by the intermedi-
ate frequency during the delivery of high-frequency signals to the input of
the phase meter.

8.3. Group Delay Time Meters

= The Group Delay Time Meter F4-3 is intended for measuring nonuniformities
of frequency characteristics of the group delay time (GVZ), and attenuation
of communication lines and quadripoles in the frequency range of 0,2-20 MHz.
The operating temperature range is from 5 to 45 degrees C.

= The GVZ measurements with the aid of the instrument is based on the Nyquist
principle: if oscillations of a high frequency w are delivered to the in-
put of the object being studied and amplitude-modulated by oscillations of
frequency §2 , then the envelope of the modulated signal at the output of
the object acquires a phase shift of A which is proportional to the de-
lay time on the carrier frequency @ , AP =T (W),

During such measurements, not the absolute phase shift of the low-frequency
oscillation is determined but the phase increment depending on the change
of the high frequency, i.e., the nonuniformity of the frequency character-
istic of the group delay time is measured.

Structurally, the instrument consists »f three units: transmitting and re-
ceiving devices and an oscillographic indicator. the basis of the structure
of the instrument's units is a normalized caseless frame 200 mm high,

The instrument set includes: 1) set of operational documentations; 2) set of
spare parts and accessories; 3) manufacturer's rating certificate.

75

FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070006-5



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP382-00850R000300070006-5

FOR OFFICIAL USE ONLY

Basic Specifications
Operating frequency range, MHZ .....ccvvceevrvecces 0.2-20

Measurement limits of GVZ nonuniformities, micro-
SECONAS 4iaeausesasssvsrscacanosssassssssassasnosss +(0,015-7.5)

Measurement limits of nonuniformities of the fre-~
quency characteristics of attenuations, dB ........ +(0.75-13)

Permissible fundamental error of GVZ measurements

Permissible fundamental error of attenuation mea-

SUTEMeNtS, 7 .ouesvevnnsrncransvescacsosseosonoases 3.5
Power consumption, VeA .....ceovesccccccncecccconse 220
Input and output resistance, OhmS ......ccvceeeeecne 75

The Group Delay Time Meter F4-4 is intended for measuring frequency charac-
teristics of group delay time (GVz) and amplitude-frequency characteristics
(AChKh) symmetrical and asymmetrical in relation to the quadripoles and
‘high-frequency channels of transmission systems in the range from 10 to 2100
Hz.

According to the Nyquist principle, the measurement of GVZ amounts to the
isolation of the envelope at the output of the object being studied and its
comparison with the reference oscillations. In this case, the changes of
the phase shift between the envelope and the reference oscillations, depend-
ing on the frequency of the carrier, are proportional to the nonuniformity
of the GVZ characteristic in the carrier frequency range being studied.

The result of the measurements is presented in the form of an image of the
frequency characteristic on the screen of the oscillographic indicator.
Having passed the object being studied, the testing signal acquires, besides
a phase shift, amplitude changes in accordance with the amplitude-frequency
characteristic of the object. The information about the AChKh of the ob-
ject being studied is carried by the envelope of the low-frequency oscilla-
tion which is observed on the screen of the oscillographic indicator.

The instrument consists of three units: measuring device, receiving-trans-
mitting device, power supply unit, and quartz oscillator. The instrument
has a normalized caseless body.

The instrument set includes: 1) measuring device; 2) receiving-transmitting
device; 3) power supply unit and quartz oscillator; 4) set of spare parts
and accessories; 5) operational documentation; 6) manufacturer's rating
certificate.
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Basic Specifications
Operating frequency range, KHZ ...oecevevconcccocss 10-2100
Measuring limits of GVZ nonuniformities, microsec-
ONAS tittuniruneoecooosonnossonroncoannnoessonnennse 10; 50; 100;
200; 500
AChKh measuring 1imit, dB .veuveenrronncenesnsannss 2:8,7 -

Fundamental error of GVZ measurements, microsec-
onds, does MOt eXCEed tuuverenueeerensssncasensonss 40.5

Fundamental error of attenuation measurements, dB,

does NOt eXCeed +iuuurrraiiinnessonsncesncoacansens 40.05:8.7
Input and output resistance, OhMmS ......00000000... 7545%
Power consumption, VeA .uiiveveiieeeeeneonennnennss 250

The checking of the instrument includes the following operations: 1) check-

ing of the nominal frequency value of the quartz oscillator; 2) determina~

tion of the error in the setting of the nominal frequency value of the quartz
oscillator; 3) determination of the frequency correction limits of the quartz

- oscillator in relation to the nominal value; &) checking of the frequency =
range; 5) checking of the initial and final frequency of the operating range

of the instrument; 6) checking of the limits of the adjustment of the fre-

quency swinging (deviation) range: 7) checking the frequency axis scale; 8) -
checking of the maximum output voltage; 9) checking of the coefficient of )
nonlinear distortion of the output signals; 10) checking of the image dimen-

sions of the coordinate scale; 11) checking of the coefficient of the ampli-

tude modulation of the output signal; 12) checking of the calibration of

the GVZ measurement limits; 13) calibration of the AChKh measurement scale;

14) nonuniformity of the GVZ natural frequency characteristic: 15) nonuni-

formity of the instrument's natural AChRh; 16) power consumption,

The Group Delay Time and Amplitude-Frequency Characteristic Meter IVA is in-
tended for measuring relative frequency characteristics of the group delay
time (GVZ) and nonuniformities of the amplitude-frequency characteristics
(AChRh) of audio-frequency channels and quadripoles in the frequency range
from 0.3 to 3.4 kHz.

The main purpose of the meter is to measure GVZ and AChKh of audio-frequency
channels in the process of their tuning and operation. The meter can be
used by scientific research and industrial laboratories for tuning and moni- -

toring various electrical and radio devices (filters, amplifiers, phase cir- -
cuits, correctors, etc) operating in the frequency range from 0.3 to 3.4 kHz.
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AChKh and GVZ measurements are done by comparing the amplitudes (phases) of
a signal on the frequency being measured with the amplitude (phase) of the
reference signal.

Measurement of the frequency characteristics of communication channels pre-
supposes the presence of two territorially separated measuring instruments:
a receiver and transmitter.

The reception of information about the amplitude (AChKh) and phase (GVZ) of
the reference signal in the IVA meter is accomplished without the use of any
additional or reverse chonnel. For this, the operation cycle of the instru-
ment is divided into two parts: operating and reverse motion of frequency
oscillation.

During the reverse motion, a reference-frequency signal (0.8 kHz for AChKH
and 1.9 kHz for GVZ) is sent to the channel from the transmitter and its
\leasurements are done. The receiver stores the amplitude (AChKh) or the
phase of the envelope (GVZ) of this signal

When the instrument is operating, a measuring signal whose frequency changes
according to a presr.ibed law enters tae channel. The receiver measures

the parameter (amplitude or phase) of the signal which passed through the
object being studied, compares it with the values stored in the memory, and
the resulting (difference) signal is sent to the measuring device calibrated
in the appropriate values (decibels or milliseconds).

The instrument performs measurements in the modes of periodic and manual
frequency oscillation, as well as on twenty-one fixed frequencies.

The emitter forms frequency marks which make it possible to determine fre-
frequency at the characteristic point being measured when working with ex-
ternal recording devices (recorder, oscillograph) in the mode of periodic
and manual oscillation.

The meter is designed as a standard table model and can be installed either
directly at the work place or on the movable stand which is included in the
set.

The control, switching and monitoring devices are located on the front pan-
el of the instrument, while the switching and monitoring elements which are
not operational are on its back wall, The instrument is designed on the
basis of the functional assembly method in the form of blocks connected into
a common circuit with the aid of small plug and socket units. The circuit
elements of the blocks are on printed-circuit plates. For checking or re-
paire, any block can be removed from the instrument and connected with a
meter with the aid of a special repair plate.

The IVA meter does the following: measures AChKh and GVZ with a pointer-type
microammeter; records the results of measurements on external recording
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devices; provides panoramic observation of the characteristics on the screen
of the extirnal oscillograph. The input and output of the meter are sym-
metrical.

The meter delivers the results of measurements to external recording devices
(recorders and oscillographs): voltage of vertical deflection proportional
to the indications of the microammeter; voltage of horizontal deflection pro-
portional to the frequency of the input signal,

With respect to the climatic and mechanical requirements, the meter belongs
to Group II of GOST 9763-67 with a broader range of operating temperatures
from 45 to +40 degrees C.

The meter set includes: 1) IVA meter; 2) stand;-3) power supply cord; 4)
grounding cord; 5) measuring cords (9 items); 6) repair plates (9 items);
7) repair cord; 8) handle; 9) safety devices (12 items); 10) manufacturer's
rating certificate; 11) recording millivoltmeter N39.

Basic Specifications

Frequency range of the meter, KHZ ......ce0000sue. 0.2440.24—3.50
40.05

Oscillation zone, kHz, not less than .......-..... 3.17

Frequency oscillation pericds, seconds ........... 40410 and
70418

Deflection of fixed frequencies from the monimal

values, 7%, not over ......... crierseees cererecoans 2

Error of frequency marks, Not OVEr ......eeeeeeess +(2% £ +15 Hz)

Range of measured levels, dB .......eeeeevicocoses 4042

Dynamic measurement ranges with the microameter
of the meter, dB .,....... cereceraas e sarierecente =20==+2;

-6=+1

The fundamental error of AChKh measurement in relation to the
amplitude on a frequency of 0.8 kHz is not over +(0.04 A + 0.2)
dB(A -- relative amplitude at the point being measured, dB).

GVZ measurement TanNge, MS .uvuevevensecorveronenas -20—+20
Measurement limits, ms ....... teereesectiiiienanne 0+0.2; 042
0+5; 0420
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The fundamental error of GVZ measurement is not moxe than +(0.03
T+10) microseconds (T -~ finite value of the measurement limit,
microseconds),

Output level of the measuring signal, dB, at a
load of 600 Ohms (regulated in steps every 2 and
10 dB) veveivrroncsrocooooasosssosssssnsssacsnnsone -40-0

Error of output level adjustment, dB, does not ex-

ceed ........ e crisaseserssannsaans ceesecesesenens 0.5
Asymmetry attenuation, dB, not less than .......... 40
Modulus of the input and output resistance, Ohms . 600+12
Power consumption from the network, V-A, not over . 100

Power supply of the instrument -- from an alternat-

ing current network: 220+107%
VOltage, V euvieeeesseosecsnsscsaacncosssosnsnse -15%
frequency, Hz ....... Cesecesessvasecessnnvansen 50

Dimensions, mm:
table~-model instrument .......... cievvessnvacase 480X338X%X425
Stand L.iiiecseeciecresasecatassssocsuossaesnen 589X116X500

The IVA meter is checked in accordance with the section '"Maintenance" of
the manufacturer's rating certificate for the meter.

The checking of the basic technical characteristics of the instrument is
done with the use of the measuring instruments given below or with analo-
gous instruments: 1) digital voltmeter V7-16; 2) audio-frequency signal gen-
erator G3-104; 3) pulse generator G5-35; &) spectrum analyzer S4-48; 5) fre-
quency meter Ch3-38; 6) oscillograph S1-65; 7) stopwatch.

The frequency range and the oscillation zone are checked with the aid of a
frequency meter comected to the output sockets of the meter loaded to a
resistance of 600 Ohms. The frequency meter is used to measure the bound-
ary (lower and upper) frequency of the output signal in the operation mode
of periodic frequency oscillation when the switch "Period" is set in posi-
tion llxz'l.

Frequency oscillation periods are checked with a stopwatch by which the
lengths of the working and reverse strokes are marked. They are moni-
tored by the "on"-time of the indication lamps of the working and reverse
strokes. The period is determined by summing up the measured values. Mea-
surements are done at two positions of the switch "Period" -- "X1" and "X2".
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The deviation of fixed frequencies from the nominal values are checked with
the frequency meter connected to the output sockets of the meter loaded to
600 Ohms. Measurements are done at all positions of the switches (kHz).

Uy (2) HBA (3) g (2)
r “bxgd ¥
~ 2 (1) " #&

Hz '
000 unz (2)

Figure 8.5
Key: 1. Input
2. IP
3. IVA

The frequency of marks is checked according to the scheme (Figure 8,5).
While smoothly changing the frequency of the generator IP1, frequency at
which an amplitude mark appears on the screen is determined by the oscillo-
graph IP2 connected to the sockets "U" of the meter. Measurements are dome
at all positions of the switches '"kHz".

(4) .un
v

nea (1)

oo L1 To9 mgor,
A1
R

Figure 8.6
Key: 1. IVA 3. Output
2. Input 4, TP

The dynamic range and the fundamental error of AChKh measurement is done
according to the scheme (Figure 8.6) by comparing the indications of the
microammeter of the meter and the reference voltmeter IP. The pointer of

the microammeter of the meter is set to the marks of the AChKh scale by ad-
justing the out voltage of the meter with the aid of its output attenuators
and by adjusting the potentiometer R (see Figure 8.6)., Measurements are

done at two measurement limits -20 and -6 dB at two positions of the switches
kHz; 0.5 and 3.2,

The limits and the fundamental error of GVZ measurements are checked accord-'
ing to the following method: the input and output of the meter are connected
and the setting of the pointer of the microammeter of the meter to the "o
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mark of the GVZ scale is checked., The pulse generator operating in the sin-
gle-triggering mode is connected to the sockets '"HVZ Check'" and the pulse
formed by the generator performs the phase shift (time shift) of the envel-
ope of the GVZ measuring signal. Adjusting the pulse length of the genera-
tor, the pointer of the microammeter of the—meter—is—set—tothe -marks—of
the meter is set to the marks of the GVZ scale which are being checked, and
the obtained error is determined by the indications of the pulse-length
switches of the generator. Measurements are done at all GVZ measurement
limits with the switches "kHz" set in position "1,9".

(1)

K zrfe%;)ﬂm
by

(2)

7
nnl 17

I
- U, Hnz
Figure 8.7
Key: 1, TR 3. to sockets
2, IP 4, Input

The error of the setting of the output level is checked with the digital
voltmeter connected to the sockets "Output" of the meter loaded to a resis-
tance 600 Ohms. Measurements are done at all positions of the output atten-
uators with the switches "kHz'" set in position "0.8".

The input asymmetry attenuation is checked according to the scheme of (Fig-
gure 8.7) on frequencies of 0.3 and 3.4 kiz.

iy
& i
K enesiau +
od !
R no|f %
_ * 3) 1
- L e
Figure 8.8
Key: 1. to socket
2. Output
3. IP
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The output asymmetry attenuation is checked according to the scheme of
(Figure 8.8) with the switches "kHz" set in positions "0.3" and "3.4".

: U
Asymmetry attenuation is determined by the formula “‘==2013(7f}—ﬁ
1

ajp -- asymmetry attenuation, dB; Uj -- output voltage of the generator (me-
ter), V; Uy -- voltage in the symmetrization circuit, V.

The input and output resistance moduli are checked by the comparison method
which consists in obtaining identical voltage drops at a known effective
resistance R, and unknown resistance Zy being measured when they are simul-
taneously connected in series in a common circuit. Measurements are done
by changing the value of R, until an identical voltage drop is obtained for
both resistances. At that time Zy = R,.

PR T

83
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070006-5



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP382-00850R000300070006-5

FOR OFFICIAL USE ONLY

CHAPTER 9

INSTRUMENTS FOR MONITORING, MEASURING, AND
STUDYING SIGNAL AND SPECTRUM FORMS

9.1. Multipurpose Oscillographs

The Oscillograph S1-40 (Multifunctional, with Changeable Units) is a multi-
fuctional laboratory instrument for gemeral use and is intended for visual
studies of the voltage shapes of periodic and pulsed processes.

The oscillograph has the following main assemblies: a vertical deflection
channel consisting of a preamplifier for precision measurements; a preampli-
fier; an indicator unit with a delay line, a terminal amplifier, a switching
device, and a high-voltage source; a horizontal deflection channel consist=-
ing of a sweep generator with synchronization circuits, a horizontal deflec-
tion amplifier, a generator of switching pulses, and a delayed scanning unit;
a calibrator for delivering voltages for calibrating the oscillograph; a
pulse generator for monitoring the parameters of the transient characteris-
tic of the oscillograph; a control unit; a power supply unit.

The instrument set includes: 1) extension tester; 2) extension feelers (2
items); 3) power supply cord; 4) cable with a high-frequency connector; 5)
cable with a jack plug; 6) cable with an adapter; 7) high-frequency connect-
ing cable; 8) connecting cord; 9) 75 Ohm matching attachment; 10) coaxial
adapters (4 items); 11) draw tube: 12) filters (25 items); 13) light filter-
scale; 14) polyethylene cover; 15) electron tubes (8 items); 16) screwdriver;
17) signal lamps (18 items); 18) terminals (6 items); 19) '"crocodile''-type
clamps (6 items); 20) safety devices (18 items); 21) preamplifier (at cus-
tomer's request); 22) delayed scamning unit (at customer's request); 23)
pulse generator; 24) dolly (may be excluded at customer's request); 25)
photographic attachment (at customer's request); 26) technical description,
operation and periodic checking manual; 27) manufacturer's rating certifi-
cate.

The instrument with a set of changeable units No 40-01 and No 40-02 belongs
to the precision class I of GOST 9810-69, with other changeable units -~ to
- precision class IIIL.
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Basic Specifications
Minimum scanning frequency, Hz ......ccecvvvvenvnens 200
Passband of the vertical deflection channel, MHz .. 0-20

Sensitivity of the vertical deflection channel,

pulse/V, with preamplifiers:
No 40-01 ......... e Ceeeesceesreteennas 0.6-200
No 40-02 ......covnene ceeeas ceseaseeens ceteenan 1-100

Measuring error of rectangular-shape pulsed voltage
with a length of 60 ns to 100 ms and sinusoidal sig-
nals with frequencies from 200 Hz to 2 MHz, %, not

OVET tiuvensns cesenra Cereessetesseesaeescrascrrnaans 2

Power supply of the instrument -- from the alternat-
ing=-current network:
voltage, V .civenieennnrncancanne tetecsosesacns 220+107%
frequency, Hz ....... cveevesassssesrocvoesnsens 5040.5

- Power consumed from the network at a nominal voltage,
Ve A, NOL OVET ..e.verreennnescosonons cisceeesaases . 950

The Multipurpose Oscillograph S1-7 in combination with adjacent units 1P11,
1P71 in the horizontal deflection channel and 1U11, 1013, 1U71 in the ver-
tical deflection channel is intended for studying periodic and single elec-
trical signals through visual observation and photographing. The instrument
operates at temperatures from 5 to 40 degrees C and a relative humidity of
957% at a temperature of 30 degrees C.

Electrical signals bLeing studied are amplified by the changeable vertical
deflection unit and are delivered through the delay line to the input of the
output amplifier U, The output amplifier amplifies this signal to a level
necessary for the excitation of vertical deflecting plates of the electron-
ray tube ELT. From the changeable horizontal deflection unit, the signal is
delivered to the input of the output amplifier Kh and is amplified by the
latter to a value necessary for the excitation of the horizontal plates of

- the ELT. The signal can also be delivered to the input of the amplifier Kh
through the connector "Kh Input",

The oscillograph S1-70 is a single-unit instrument of the table-rack type.

The oscillograph set includes: 1) basic unit of the oscillograph; 2) change-
able units with a ZIP [kit of spare parts, tools, and accessories] set; 3)
cover; 4) connecting cords (2 items); 5) draw tube; 6) high-frequency con~
necting cables; 7) adapters (2 items); 8) T-joint; 9) safety devices (14
items); 10) technical description and operation manual; 11) tech:ical re-
cord.
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Basic Specifications

Passbands, MHz, with units:

TULL i irtiiieneeononeaosasonencossranssassnancs 0-50

1. 1 0-10

1u71 ........ 0-3.5
Minimum deflection factors, mV/division, with units:

1011 ooeveiiinnennns et eaaes 10

1U13 esane tessesteeseacarnrasrtssacnatosans 0.5

1071 ooveveinnes sesetennne et eassesnenas ceseene 5
Noise level,mV ....... Cesesesessenresitressnoseoens 5
Scanning length ranges, ns/div, with units:

1 ceeenes Cereeeeeeaen 10-15 ,

IR71 cvnivnnnnennn. etteeeeieniiiieiseneseees  0.101079-% 5-1076

Permissible errors in the deflection and scanning
factors with units:
1011, 1013, 1R11 ....ecvveennns 4
1071, IR71 ..iivueececocecaceonsonsosnscsancans 7

Power consumption, V+A .....cceeecrosrsoncsccnancns 200
Dimensions, MM ...eeesseeeoscccssassstsenccoseonsoes 200X480%X420
Weight, kg seeverceenecesncsesoans 20

The multipurpose oscillograph S1-67 is intended for studying shapes of elec-
trical signals through visual observation and changes in the time intervals
from 0.4 microseconds to 0.2 second and amplitudes in the range from 30 mV
to 140 V.

The oscillograph is based on a generally acc.pted block diagram. The sig-
nals being stndied are intensified in the preliminary and terminal amplifiers
of the vertical deflection channel and are delivered to the vertical plates
of the ELT. The preamplifier chanr 21 has a delay line which makes it pos-
sible to observe the leading edges of the pulses being studied,

The sweep generator generates sawtooth vcltage for the time scanning of the
ELT beam. The sweep generator can work in the slave sweep mode and in the
automatic-triggering and single-triggering modes.

Periodic control of the sensitivity of the vertical deflection channel and

calibration control of the scanning length are done with the amplitude and
scanning length calibrator.
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The oscillograph set includes: 1) a set of spare parts; 2) technical descrip-
tion and operation manual; 3) manufacturer's rating certificate.

Basic Specifications
Passband of the vertical deflection channel, MHz .. 0-10

Nonuniformity of the AChKh [amplitude-frequency
characteristic], not over, dB ...cveeeeervrsocennes 3

Build-up time of the transient characteristic must
NOt CXCeeA, MS .euveesvsnrosrsonsorsssesssrosoossse 3.5

The error in the measurement of the amplitudes of pulsed signals
when the pulse lengths are over 0.1 microsecond and the size of
the signal image is from 4 to 7 divisions must not exceed, %:

for sinusoidal signals in the frequency range

0-2 MHz ........ ceesecevinesacanane ceeetecaanen 10

for time intervals in the range from 0.4 micro-

second to 0.2 second for a signal in the hori-

zontal direction from 4 to 10 divisions ....... 5

Weight, kg ..... ctteesceccsastetetaasessatssnasanes 9

The Multipurpose Oscillograph S1-65 is intended for studying the shapes of
electrical signals and measuring their amplitudes and time parameters under
the workshop, laboratory, and field conditions of operation.

The signals being studied are delivered to the "Inmprt" jack of the vertical
deflection amplifier. The input attenuator is used to determine the dimen-
sions of the signal image which is convenient for examination on the screen
of the electron-ray tube, The signal is amplified by the preamplifier and
the terminal vertical deflection amplifier. The symmetric delay line delays
the signal for a time compensating the delay of the signal in the synchron-
ization, scanning, and bright-up units, which makes it possible to observe
the leading edges of short pulses.

The horizontal-scanning generator generates sawtooth voltage for time scan-
ning. This voltage is amplified to the necessary value by the horizontal

deflection amplifier and goes to the horizontally deflecting plates of the

electron-ray tube, Provisions are made in the horizontal deflection ampli-
fier for increasing the scanning rate ten~fold. The scanning generator can
operate in the slave sweep mode, in the triggering mode, and in the single
triggering mode,

Provisions are made for the possibility of delivering an external signal to
the horizontally deflectiig plates through the horizontal deflection ampli~
fier when the signal is delivered to the "Input" jack.
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Provisions are made for the possibility of delivering an external signal to
the input of the amplifier for obtaining brightness time marks.

Periodic checking of the sensitivity of the vertical deflection channel
and checking of the scanning length calibration are done with the amplitude
and scanning length calibrator.

The instrument set includes: 1) set of accessories; 2) incandescent lamps

(3 items); 3) safety devices (4 items); 4) 1:10 divider with a changeable
attachment; 5) divider; 6) clamps (3 items); 7) connecting cable; 8) adapter
cable; 9) cables (4 items); 10) rack; 11) adapters; 12) light filter; 13)
T-joint; 14) draw tube; 15) feeler; 16) cover; 17) storage box; 18) techni-
cal description and operation manual.

Basic Specifications

Passband, MHZ .....cccvvuurecoecncransas esrsas vere 0.35
Minimum deflection factor, mV/div ..... creseeenanss 5
Amplitude measurement error, % ...eesessessscesonss 5
Frequency measurement €rror, % ..ceoeescscccsoscos .. 5

Scanning length range, microsecond/div ............ 0.02-50
Dimensions, mm ..... Cetteseretseseaneantans P 300X180X420
Weight, kg ..... eeseasnes ceeterresseesnnan e eases 16

The oscillograph is checked in accordance with GOST 9810-69.

The Oscillograph S1-64 is intended for visual studies of electrical processes
by measuring the amplitude and time parameters of the signal; simultaneous
presentation of two signals in one scanning; detailed studies of any part of
a complex signal by means of retarded scanning.

Structurally, the instruvment is compnsed of the following units: electron-
ray tube (ELT); input ~ttenuator of channel 1; input attenuator of channel
2; preamplifier of channel 2; diode switch; vertical deflection amplifier
with a delay line; switching multivibrator; synchronization preamplifier;
synchronization circuit A; scanning circuit A; brightening amplifier A; sin-
gle scanning triggering circuit A; synchronization circuit B; scanning cir-
cuit B; brightening amplifier B; delay comparator; horizontal deflection am-
plifier; amplifier; ELT power supply circuit; power supply unit; amplitude
and scanning length calibrator.

Amplitude measurements are done by the method of reading from the calibrated
scale on the ELT screen. Two methods can be used for measuring time inter=
vals: measurement of intervals by the calibrated scanning length with the
aid of calibrated scanning delay.
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The instrument set includes: 1) storage box; 2) set of accessories; 3) tech-
nical description and operation manual; 4) manufacturer's rating certificate.

Basic Specifications
Working part of the screen of the oscillograph, mm:
vertically ........ teeteeiesananen Ceeereceseins
horizontally .............. teeetecreennsanannae

Beam line thickness, mm, NOt OVETr ......cevvevnonne

Minimum scanning recurrence rate, Hz ..... [

48 (6 divisions)
80 (10 divisionms)

0.8

200

Fundamental error of the measurement of the amplitude of pulsed
signals in the range from 20 mV to 60 V for lengths of pulses
from 50 ns to 10 s is, %, not over, in the image sizes:

from 4 to 6 diviSions ..uvevinievrereerseennonns
from 2 to 6 divisions ............. ceeeecanases
in measuring with the aid of a remote divider..

Measurement error of time intervals in the range
from 40 ns to 10 s, when the measured size of the
image is from 4 to 10 divisions, does not exceed,

T veiiiiee

Calibrated deflection factor of channels 1 and 2 is
set in steps from 0.005 to 10 V/division and is re-
gulated smoothly with an overlap of not less than
of 2.5 times.

Amplitude characteristic nonlinearity of the amplifier,

%, does not exceed ...... et esseesenaan cereane
Maximum permissible total constant and variable vol~-
tage delivered to the oUtPUL, V .vuurvuvennnnrnnnns

Input parameters of vertical deflection amplifiers
of channels 1 and 2 with open input:
resistance, MOM ....vvvennnnnnnnennnnrennnnnns
capacitance, PF ...iivieeeieninneronrnnnenns cees

Signal of inner source of calibrated voltage:
square pulses with an amplitude of, V .........
with frequency, Hz ......00vuu.... terectensanas

Error in setting the required values of the ampli-

tude and frequency of the calibrator, % does not ex~

ceed ..... Ceeenenns ceeenaes

L R N R I I N
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Range of calibrated A sweep length is 1 s/div 40.1
microsecond/div, of B sweep -~ 50 ms/div + 0.1
microsecond/div.

A and B sweep lengths are regulated smoothly at
each range with an overlap factor, not less than.. 1:2.5

Nonlinearity of A and B scanning within the limits
of the working scanning section, %, does not ex-
ceed ..... teesesesirrsvese heeaes Cesienaen teesouns 10

Range of regulated scanning delay, seconds ...... . 1-10-6-10

Error of delay regulation (changing) within above
limits, 7%, not more than .....cevieevcacaonccncoes *2

The instrument is operated from an alternating cur-
rent network:

voltage, V ...... etesanes Cetesceersteeeanaans 220+22
frequency, HZ ....cvecennene teessanannee cieenn 5045
voltage, V ....... ceseanns teieeecassseerroacns 115 and 220
frequency, HZ ...ivvvvececcosreonrssreconncnn ces 400+7%
with a harmonic content, 7 .iveeerevenccans ees 5
Power consumption by the instrument, V:-A ......... 150
Dimensions, mm ..... crevesesssestsacnanse cecaesan .. 348%220X490
Weight, K& cevvecaosncosacsannes cesececessasasanen 19

Periodic checking of the sensitivity of the vertical deflection amplifiers
of both channels and checking of the length calibration is dome by the am-
plitude and scanning length calibrator.

9.2. High-Speed and Stroboscopic Oscillographs

The Two-Channel Stroboscopic Oscillograph £7-5 is intended for studying one
or two electric processes of nanosecond length through visual observation,
photographing, and recording with a two-coordinate recorder.

The instrument satisfies the requirements of GOST 9763-67 and belongs to
group II of that standard with respect to the operational conditions.

The instrument is designed on the basis of the stroboscopic method. Essen-
tially, it consists in sequential time measurements of instantaneous values
of electrical signals by means of short gate pulses automatically shifting
in relation to the repeated signal.

The instrument has the following functional units: gate generator; synchron-
ization and automatic shift device; generator of "fast' sawtooth voltage;
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generator of 'slow'stepped sawtooth voltage; stroboscopic converter (5 PS-1
or 5 PS-2 -- changeable); amplitude and length calibrators; power supply
unit,

The instrument is designed in the form of three individual units: oscillo-
graphic, power supply, and delay units; the units are installed on a cart.

The instrument set includes: 1) replaceable units (2 items); 2) storage box
with a set of accessories; 3) technical documentation: 4) manufacturer's
rating certificate.

Basic Specifications

Range of signals:
with the 5 PS-1 unit:

length, microseconds .,..,. eenerens 1.5-10-3-50
voltage, V iiiiereeriiionienrennnonnneannes 20-10"3-2
with the 5 PS-2 unit:
length, microseconds ........... cececsecaas 0.5.10-3-50
voltage, V ...... 10-10-3-1.6
Input resistance:
with the 5 PS-1 unit, kOhm ,.....00uvuuvvnannns 1004107
with the 5 PS~2 unit, Ohms .......ecevveevnnn. 5043%
Calibrated deflection coefficient with an error of
3 +5%:
. with the 5 PS~1 unit, mV/em ,........... 20-200
with the 5 PS-2 unit, MV/em .......cvvvennnns 10-200
Calibrated scanning factor with an error of +5%,
NS/CM tivvvrrnnnnnnns Ceeseoas Ceeteeatsoann 0.1~10-103
Root-mean-square value of the noise level, mV, not
over:
with the 5 PS~1l unit ............... setcoas 2
with the 5 PS-2 unit s.viiieiivnnennnnnoons 1

The Stroboscopic Oscillograph S7-8 is intended for studying the form of one
or two synchronous repeating electrical signals through visual observation,
photographing and recording with a two-coordinate recorder or memorizing on
the screen of the electron-ray tube,

These ins:ruments satisfy the requirements of GOST 9763-67 and belong to
group II of that standard with respect to their stability against climatic

and mechanical effects.

The instrument is based on the stroboscopic principle of converting the
spectrum of the signal being studied. The input of the vertical channmel
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has a diode mixer which is opened periodically by the gating pulse automti-
cally shifting in time in relation to the signal being studied. Thus, in-
stantaneous values of the signal are read successively at the moments of

the diode triggering. Modulated gate pulses are amplified with respect to
the amplitude, are expanded with respect to the length and arrive at the
pulsed demodulator where the envelope which is an analog of the studied sig-
nal is isolated.

The vertical channel has two identical mixers and two demodulators, which
makes it possible to study two synchronous signals.

The indicator is a bistable electron-ray storage tube which operates in the
oscillographic mode, storage mode, and a storage mode with automatic erasing.
The instrument has pulse generators of calibrated amplitude and time marks.

Structurally, the instrument consists of a basic part which includes power
supply units, calibrators, tube assembly, and replaceable units in vertical
and horizontal channels. The ventilation of the instrument is natural.

The irstrument set includes: 1) high-frequency cables and cords (9 items);
2) dividers with high-resistance inputs (2 items); 3) extension divider;

_ 4) coaxial adapters (11 items); 5) T-joint; 6) attenuators; 7) draw tube,
photographic attachment; 8) keys (3 items); 9) diodes (3 items); 10) tran-
sistor; 11) safety devices (l4 items); 12) technical description and oper-
ation manual; 13) manufacturer's rating certificate.

Basic Specifications
Input signal amplitude, V ....... Ceeeescecntsanenns 0.02-1.2
Length of input signals, microseconds ......... ves 0.2-103450

Parameters of the transient response of the vertical
channel (for both channels) are given in Table 9.1.

Calibrated deflection factor of the vertical tract is
10-200 mV/division (the coefficient is increased by the
dividers by 4, 10, 20, and 40 times).

Table 9.1 _
3uaneins napanetpfP)
ﬂapaue'rpu (1) AA9 BX01CH
-unzn(o:»noro l BLICOKOOMHOTO
Bpesa HapaCTIKHA, HC (5 03 0.8
BpeMs YCTaHOBICHHS, HC (6) 0.9 24
BuGpoc, % (7) 10 15
HepaplioMepiocTh  YCTAHOBHBIUETOCA 3Ha-
yeHus, % (?S 5 5
(cont'd on page93)
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(Continuation of Table 9.1)
Key: 1., Parameters
Parameter values for inputs
Low-resistance
. High-resistance
Build~up time, ns
Transient time, ns
. Overshoot, 7%
Nonuniformity of stable-state value, %

O~ SwWwN

Time of Continuous reproduction of the image on
the screen after memorization, minutes, not less
than .......0evineiiine. teossencans Cieecaeuenanns 10

Manual or automatic erasing with a minimal fre-
quency, Hz .......... Crreiseseraneena. eieesaeanns 2

Normalized measurement of the amplitudes of pulses
and time intervals, does not exceed, % ..... ceroen 5

Supply voltage, V ............ Ceteevsrsestaseaseas 220+10%

Power supply for a network of 220 V + 10% with a
frequency of 50 Hz.

Power consumption, V:A .. .viiireuiienrrecnonennnnnn 300
Dimensions, mm ...... eeecresaes Ceteiiranas ceeenes 490X296X545
Weight, kg tivveviinernnnnns et eseecissenctanenan 38

The Stroboscopic Oscillograph $7-9 is intended for studying and measuring

the parameters of the shape of one or two synchronously connected repeating
electrical signals with a length from 0.3 ns to 100 microseconds and an am-
plitude from 60 mV to 1.6 V through one or two independent channels by visual
observation, photographing, recording on a two-coordinate recorder, and for
measuring the amplitude and time parameters of signals with a readout in a
digital form and recording of the measurement results on a digital typewriter.

The instrument operates on the principle of using stroboscopic conversion of
repeating signals. It is designed on the functional-block principle.

The instrument is a set of basic indicator with a set of changeable units

and an analog-digital converter. There are three changeable conversion units
(with different passbands) and a scanning unit which 1is installed in the
indicator unit, and an ATsP [analog-digital converter] unit which is conneted
with a cable.
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The instrument set includes: 1) stroboscopic oscillograph set; 2) analog-
digital converter; 3) storage box with a set of accessories; 4) description,
operation manual; 5) manufacturer's rating certificate.

Basic Specifications

Range of calibrated vertical deflection factors,
MV /diViSIiON «vuvvrveoeororonaosssnssoaronccassonne 10-200

Range of calibrated scanning speeds, s/div ....... 0.1-10"9=10-10"°

Error of amplitude and time measurements +(4+ D)Y%, (D -~ addend
depending on the measuring mode) .

i Synchrbnization frequency range,Hz ......ecvevoecen 50-:—1000-106
1 Passbands, GHz, depending on the addend of the unit .
USEA e veneennnesusonsnssennnsssassnsunnonacsss 0+-700-10"3; 0-2;
- 0-6

The Stroboscopic Oscillograph S7-11 is intended for studying the shape of

one or two synchronously repeating electrical signals of the microsecond,
nanosecond, and picosecond duration ranges through visual observation, photo-
graphing, and recording on a two-coordinate recorder or storage oscillograph
(Figure 9.1).

Figure 9.1

The signals which are being studied are sent directly or through external
devices to the inputs of channels A and B of the stroboscopic converters.

Simultaneously, triggering signals which are rigidly related in time with
the signals being studied and which are ahead of them by the value of the
delay "X" of the chamnnel are delivered to the input of the scanning synchron-

jzation unit. If necessary, the scanning of the oscillograph is triggered
by the signal being studied.

- 9%
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Synchronization is dome with part of the energy of the signal being stud-
ied which is picked up by a special transformer, In this case, the signal
is delivered through a delay line built into the instrument.

Provisions are made in the instrument for measyring pulse amplitudes with a
direct-current calibration voltage generator whose amplitude is stabilized.

The Oscillograph S7-11 is a single-unit instrument of the table-rack type. -

The instrument set includes: 1) 90 ns delay line; 2) photographic attachment;

3) ring; 4) draw tube; 5) bracket; 6) active probes with connecting devices

(2 items); 7) sets of dividers with connecting devices (2 items); 8) atten-

uators D2-35 (8 items); 9) pulse shapers (2 items); 10) absorber; 11) split

socket; 12) T-joints (2 items); 13) 50-75 Ohm adapter; 14) coaxial adapters

(11 items); 15) 50-Obm load; 16) connecting cords (3 items); 17) connecting

cables (17 items); 18) electron tubes (2 items); 19) semiconductor diodes

(10 items); 20) safety devices (12 items); 21) bulbs (4 items); 22) keys

(5 items); 23) screwdrivers (3 items); 24) technical description and opera-

tion manual; 25) technical record, -

Basic Specifications
The instrument makes it possible to study the shape of

one or two synchronously repeating electrical signals
with the following paramters: -

amplitude, V ........... R 1-10-3-1
duration, microseconds (at an input resistance
of 50 Ohms):
of a low-resistance matched channel ........... 0.2-10"3-100 -
of a high-resistance input ........... ceosenens 2-10-3-100

Signal repetition frequency, MHz:

pulsed ........ivenn.. Ceereaes ceeetreeriesie.  5:10753-100
sinusoidal ...... Geeressasacsasesecans teresanes 1500
with the use of an external synchronizer ...... 5.103

Vertical Deflection Amplifier:

Deflection coefficients, nV/div, for the low-resis-

tance matched input (50 Ohms) with a calibration

error of 57 .......... Ceteerarerecenaannan terreenas 5-200

Internal noise level, mV, not over ....... teeeesena 3.5

Passband which for a low-resistance matched input
(50 Ohms) must be, GHz, not less than ...... veesenn 5 -

Passband when the internal delay line is comnected,
MHz, must be not less thanm ......eivvevveeresnanses 700

95

FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070006-5



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP382-00850R000300070006-5

FOR OFFICIAL USE ONLY

Passband for a high-resistance input with an ac=-
tive tester, MHz, not less than ........ciciuveeess 700

Horizontal Deflection Scanning Unit:
17 fixed lengths, microseconds ..........eseesseens  0.05:1073+10
Scanning nonlinearity, %, not over .......eccc.. e 10
Time calibrators (sinusoidal voltage):
frequency, MHZ ...ceevesasesosescnocsscsesocens 100

€ITOT,; % vevvevcacnns Cieetecssiencenanans cesceca 3

The instrument is operated from an alternating cur-
rent network:

voltage, V ..........., cesecesssaans esessees .. 220+10%
- frequency, Hz ......... O 50+1%
with a harmonic content, % ..ceveeevcnss cesoees up to 5

Power consumed by the instrument at a nominal vol-

tage, V°A ............ e esarecessesservessaconasnnn 160
Dimensions, mm .....cceevevsenee treesisesescesrreen 480X240%475
Weight, kg ......0. Pt Checeean 33

High-Speed Oscillograph $7-15 is intended for studying single rarely repeat-
ing and periodic pulsed signals of the picosecond and nanosecond ranges by
visual observation and photorecording at a recording speed of not less than
40,000 km/s at a scale of 1:1.

The application areas of the instrument are: nuclear physics, controlled
thermonuclear fusion, seniconductor physics, laser techniques, electronic
computer engineering, measuring technique, and other areas of science and
technology.

The appearance of the oscillograph is shown in Figure 9.2.

Figure 9.2
96
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The instrument operates on the principle of converting electrical signals
with the aid of an electron-ray tube to a visible light image.

Structurally, the instrument consists of the following functional assemblies:
: ELT; input trigger signal converter; time base with devices for its trigger-
ing and blocking; shaper of beam-brightening pulses; calibration of the time
channel; raster assembly: horizontal and vertical; sources of low-voltage
and high-voltage power supply.

The instrument has provisions for light and remote triggering of scanning,
and its transit triggering is possible,

The instrument is designed as a single-block unit. It is based on the front
and rear frames connected at the corners by four brackets. The assemblies
of the time channmel calibrator, the source of high-voltage power supply, the

delay line, and the photographic clamping device are designed as a complete
unit.

The instrument has a cart with a delay line fastened in it.

Operating conditions:

environmental temperature, degrees C ......... 10-35
relative air humidity (at a temperature of 20
- degrees C) ...... teeenaas 80

The instrument set includes: 1) high-speed oscillograph S$7-15; 2) cart with
delay lines; 3) photographic clamping device; 4) carriage; 5) rubber draw
tube; 6) optical converter; 7) coaxial condenser; 8) connecting cables (var-
ious types) (5 items); 9) connecting cords; 10) elements for high-frequency
connectors (adapters, loads, T-joints, plugs -- 13 units); 11) technical
description and operation manual; 12) technical record.

Basic Specifications
Vertical Channel
Passband, GHZ .iicvveviureesncnsrortareoansossnnnns 0-5

Input resistance, OhmS ....vvevurivnnrnn 50

KSVN [Voltage Standing Wave Ratio] for bands, not

over:
0.5~1.5GHz vevvvnrunns Creceteetesireisnansanan 1.7
1.5-3.0 GHz vevrunvnnns ceeeas Cereerierncaieeans 2.3
3.0-5.0 GHZ 1 vivivvnnniennnsasonnnnrnnsnnnsnonnes 3.0
Deflection coefficient, V/mm, not over ,........... 1.2
Triggering and Scanning Channel
97
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Amplitude of the studied or external pulsed sig-
nal, V ....... e eeseeeeatesestsestneasates st asacans 1-300

Repetition frequency of triggering signals in the
slave sweep mode of scanning triggering from single
pulses, KHZ .uveverveeesvocnsoososcosossscsncesocss 10

Triggering instability, ns, not over ...... ceeeaenn 100

Delay in scanning triggering, ns, at a coefficient
of 0.1 ns/mm, not more than ............. eeeseenes 40

Scanning range, ns/mm (nine calibrated values) .... 0.1-50
Frequency error, %, four coefficients:
1-50 ns/mm ....viienenann tevseasariancse ceeane . 10
0.1-0.5 NS/MM +ivveuseorsovesasoconososasesanes 20

Electron-Ray Indicator

Working field, mm ......... Cieseerrsestersennaaaane 15440
Width of the beam line in the center of the screen,
micrometers, not more than ............ cesteesasenes 85

g Error of the time and amplitude calibrated signals

- of the calibrator, %, not more than .....ccoeeveees 1

Power supply of the instrument from an alternating
current network:

voltage, V ivveieriiecnrcercsannnne ceeseciseranas 220
. frequency, Hz ..... cesens et atieentesesessoanne 50
Power consumption, V-A, nOt OVEr ......seccecscvocs 300
Dimensicns, MM «.eeveesvee esaereane csemrsaccess e 490X345X814
Weight, kg, not over ........... crcecesneces ceeoaase 60

The instrument is checked by using series-produced checking devices.

9.3. Storage Oscillographs

The storage oscillograph S8-9A is intended for studying the shapes of low-
frequency periodic and single signals by storing, subsequent visual observa-
tion or photographing of the image from the ELT [electron-ray tube] screen.
The instrument satisfies the requirement of GOST 9763-67 and GOST 9810-69

precision class III, and belongs to Group II of GOST 9763-67 with respect to
the operating condirioms.

98
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The instrument has the following assemblies: vertical deflection amplifier
consisting of a preamplifier, a delay line, and a terminal amplifier; syn-

- chronization amplifier; sweep generator; brightening pulse unit; reproduc-
ing and erasing control unit; amplitude calibrator; length calibrator; unit
of automatic erasing and scanning preparations; low-voltage and high-voltage
supply unit; electron-ray indicator.

The instrument set includes: 1) incandescent lamps ( 6 items); 2) safety
devices (4 items); 3) remote dividers (2 items); &) connecting cable; 5)
connection blocks for connecting to the plates (2 items); 6) "crocodile"-
type clamps (8 items); 7) terminals (2 items); 8) power supply cord; 9)
dustproof cover; 10) photographic attachment; 11) description and operation
manual; 12) manufacturer's rating certificate.

Basic Specifications
Maximum speed of recording on the screen, km/s .... 100

Time of reproduction of the recorded process in the

"off'-state, hours, not less than ......eceeeevoss. 12
. Passband, MHz ........... creee receessiaccaeraneas 2
Nonuniformity of frequency characteristic, dB, not
OVET tvuvevornincanss fheeea Ceeenaeiaaas cereenanans 3
Maximum sensitivity, mm/mV, not lower than ........ 0.1
Time interval measurement error, %, not over ...... 10
Scanning is triggered by pulses of any polarity:
with buildup time, microsecond .........e00vu.. 0.2
- length, microsecond, not less than ............ 1
with repetition frequency from single impuls-
ing, kHz ........cvevivnnennn Ceetecetneencen 10
with amplitude, V .............. et reisesens . 1-50

Double-Trace Storage Oscillograph S8-11 is intended for simultaneous study
of two synchronous single or periodic signals in a frequency band from a
direcc current of up to 1 MHz.

. Provisions are made for 2 special mode of intensifying the brightness of the
image during the oscillographing of pulse signals of short duration with a
low repetition frequency.

The instrumnets work at a temperature from 5 to 40 degrees C and a relative
air humidity of up to 95% at a temperature of 30 degrees C.

The oscillograph is designed in the form of a basic unit and individual func-
tional units plugged into the instrument. The basic unit is a frame

99
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structure consisting of two cast frames and bracing brackets. The vertical
deflection amplifiers have opened and closed inputs.

The function units which have control elements,sa display unit, differential
amplifiers, and a calibrator, are removable, are inserted and fastened in
the front frame.

The printed plate of the terminal amplifiers and the scanning amplifiers
are located in the rear part of the instrument, below and on top respective-
ly.

Units are connected by means of plug and socket units.

The instruments set includes: 1) storage box; 2) remote dividers (2 items);
3) distributovs (2 items): &) cables (5 items); 5) high-frequency cables (3
items); 6) power supply cord; 7) filters (8 items); 8) draw tube; 9) cover;
10) electron tubes (4 items); selected in pairs; 11) clamps (6 items); 12)
jumpers; 13) casings (8 items); 14) safety devices ( 9 items); 15) incandes-
cent lamps (4 items); 16) neon lamps (2 items); 17) photographic attachment;
18) ring; 19) technical description and operation manual; 20) manufacturer's
rating certificate; 21) technical description and operation manual for the
photographic attachments; 22) mznufacturer's rating certificate for the
photographic attachment.

Basic Specifications
Minimum scanning frequency which ensures the ob-
servation of the maximally fast signal being
studied, Hz ......oeievveeeans eeesainnaas 10
Recording speed in the storage mode (line thickness
is not ovzi 1 mm and the reproduction time is not
less than 30 minutes), km/s, not less than ........ 5
Maximum permissible sum of the amplitudes of the
direct and alternating voltages at a closed input,

Vi iietreeenaniancnes feeriesireiseeretareenaenans 400

Passband of the vertical deflection channels at an
open input from direct current, MHz ........... e 1

Nonuniformity of the amplitude-frequency character-
istic, dB, in the range from 50 Hz to 300 kHz, not

more than ......... Ceeecasasearenane Cresersenassans 1

Buildup time of the transient characteristic of the
vertical deflection channels, ns, not more than ... 420
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Nonuniformity of the peak of the transient
characteristic in relation to the steady value,
- %, NOt MOTE than ....veeeeresennnnse cesesesssencan 2

Sensitivity of the vertical deflection channels,
mm/mV, not 1ess tham ...veeeervrernrorencnnnnsnans 1

Error in the setting of calibrated values of deflec-
tion coefficients, not more than +(3+12/n)% (n--dimen-
sions of the image in the working section of the screen
in the divisions of the scale).

- Measurement error of the input signal amplitudes,
%, MOt MOTE than .u.u.ieveevvrenrrnrunnnnnnns 110

Scanning nonlinearity in the working section, %,
not more than ..... ceeconens ceecenann teerisasencee 10

Measurement error of time intervals, %, for time
intervals in the range from 2 microseconds to 250
seconds when the dimensions of the image of the time
interval are from 4 to 10 divisions of the scale in

the horizontal direction, not over ............... 10

Minimal duration of the time interval being studied,
microseconds ....... 2

- External triggering and stable scanning are ensured

by:
pulsed signals of both polarizations
with a length of, microseconds ............ from 0.2
with an amplitude of, V ......... 1-50
sinusoidal signals
with a frequency of, HZ .uvvrvvnnnonnennnns 1-106
with an amplitude of, V .......... 1-25

With internal synchronization, the minimal size
of the image of the studied signal, mm ........... 3

The instrument is operated from an alternating cur-
rent network

with a voltage of, V .....0evvuuunnnnn, 22041 %
with a harmonic content of, % ....... up to 5
Power consumed by the instrument, V.A .,.......... 700
Weight, kg ...ovvvvnnnn... reeseecssaecnena crieaane 50
101
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The instruments are checked by means of standard reference instruments used
in checking general-purpose oscillographs. The checking mechods are given
in the technical description included in the set and in GOST 9810-69.

9.4, Special Oscillographs .

Combination Display Device KIU-1 is intended for joint operation with a dif-
ferential characteristic meter (IDKh), a frequency-response characteristic
meter (IChKh), a frequency deviation meter, and a sound subcarrier channel
meter (ITPZ). The instrument provides an oscillographic display of the mea-
" sured characteristics making it possible to study two characteristics simul-
taneously, and is a two-channel low-frequency display device with the image
size 100X160 mm. The switching device in the KIU-1 unit makes it possible
to connect effectively four different instruments to it., The linear ampli-
= fier of vertical deflection has two channels switched by an electronic switch
and makes it possible to observe two characteristics simultaneously. The
scanning is done both by an external signal, and by a signal from the inter-
nal sweep generator. The electron-ray tube has a large rectangular screen.
Provisions are made in the instrument for the brightness modulation of the
beam. Signals from the measuring instruments operating jointly with KIU-1
arrive at the group of inputs (ABCD) which are switched to the KIU-1 cir-
cuit by means of a switching unit. This makes it possible to work effective-
- ly with four instruments,

The instrument set includes: 1) combination display device KIU-1; 2) set of
spare parts; 3) set of tools and accessories; &) set of operation documents;
5) storage box; 6) manufacturer's rating certificate.
Basic Specifications
Nonuniformity of the frequency characteristic of
the vertical deflection channel (KVO) in the band
0-4 kHz must not be, db, over .......ccveensenccens 1

Maximum KVO sensitivity, mm/mV, not less than ..... 2

Scaling factor error of the input divider, %, not

- OVET tevvovnscestsssosnanncsoas eecssseseennsesasne 5

Nonlinearity of the amplitude characteristic of KVO,

%y MOL OVET 4euisesnorovncosoosnsosonssosasanons cees +5
KVO input resistance, kOhm, not less than ......... 30
Input capacitance, PF ...covevvcrncace cesaens PPN 250

Voltage ensured by the KVO sensitivity calibrator,
V ottrenenoans cesnne S 0.05; 0.5; 5
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Error, %, NOL OVEL ...vecoovesssrsoosorsonssoconss +10

Horizonal scanning of the beam is effected:
by an external sinusoidal signal (from the in-
instruments IDKh, IChKh, IDCh, ITPZ),
with a frequency of, Hz ........iieeeernnee 50
with an amplitude of, V ,....ciiiieceenensn 1
by a signal from the internal generator

Frequency characteristic nonuniformity of the hori-
zontal deflection channel (KGO) in the frequency
band from ¢ to 500 Hz, not over, dB ...iieveeeeses 3

Image size, MM ....cvvvvnen- tretese s sensanse ceeecan 100X160

Brightness modulation is effected by pulses of

positive polarity:
with a length of, ms ....ieuieeereiiincoanncas 0.2-30
with an amplitude of, V, not less than ....... 5

KIU-1 is checked by means of standard measuring instruments.

Nonuniformity of the frequency characteristic is checked by means of the
generator G3-35, voltmeter V3-40, direct current source V5-11, and voltmeter
V2-19. A signal from the generator and the direct current source is de-
livered to the input and its value is monitored by the voltmeter. The non-
uniformity of the KVO frequency characteristic is determined by the size of
the image on the screen depending on the frequency of the delivered signal
in relation to a signal of 100 Hz.

Sensitivity of the KVO is determined by the preceding method with the aid of
G3-35 and voltmeter V3-40. A signal with a frequency of 400 Hz, whose value
corresponds to 100 mm of the image, is sent to the input.

The error of the input amplifier is checked by the method described above
at three positions of the switch "divider'. Nonlinearity of the amplitude
characteristic of the KGO is checked with the aid of the direct current
source B5-11, By changing the signal from B5-11 from 100 mV to O through 10
mV, the changes in the beam deflection on the ELT are registered. The imput
parameters are measured with the aid of the bridge Ye2-4.

Climatic and mechanical tests and tests for electric strength are dome in
accordance with GOST 9763-69.

The Semiconductor Television Oscillograph S1-57 is intended for visual ob-
servation of pulsed and periodic electrical signals, measurements of the am-

plitudes and lengths of signals, and detailed studies of television signals
with a display of the section of the raster being examined,
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The signal being studied is delivered to "Imput I'" or to "Input II" of the
vertical deflection amplifier located, respectively, on the front and back
panels of the instrument. There is a switch for switching the inputs. Am-
plified voltage from the amplifier of the vertical deflection of the beam
is delivered to the vertically deflecting plates of the ELT.

The vertical deflection amplifier can be adjusted by the degree of sensitiv-
ity and the vertical position of the beam. The studied signal is taken in
the section from the preamplifier to the delay line for triggering the line
discrimination unit (BVS) and the scanning unit. The gating pulse which

may be in phase with any line or its part within the limits of the entire
frame of the television raster is isolated by the BVS.

The unit is triggered either by a complete video signal or by the pulses of
the frequency of the lines and the frequency of the fields which are deliv-
ered from the outside to the input emitter followers and further to the BVS.

The scanning unit produces sawtooth voltage whose duration can be controlled
both in steps and smoothly within wide limits, which makes it possible to
examine video signals from a part of the line to a whole frame on the screen
of the oscillograph.

The sweep generator can operate both in the periodic mode and in the slave
sweep mode. Scanning can be synchronized by: a gating pulse produced by the
BVS; any periodic signal being studied; an external synchronizing signal.

In addition to sawtooth voltage, the sweep generator produces brightening
pulses for the ELT and the video control unit (VKU)., The duration of the
pulses is equal to the sweep interval, Sawtooth voltage goes from the out-
put of the sweep circuit to the horizontal deflection amplifier and then to
the modulator of the ELT for brightening the working scanning motion,

When a sweep multiplier is used, the length of calibrated sweeps decreases
to one fifth. The expansion is done to the left and to the right from the
center of the ELT screen.

The sensitivity of the vertical amplifier and sweep lengths are calibrated,
which makes it possible to measure the amplitude and time intervals quickly

and accurately.

The BVS unit ensures stable phase coincidence of the sweep with any line or

its part within the limits of a complete frame or simultaneously in the even
and odd field, as well as the triggering of scanning with frequency fixation
of the lines of the fields.

The scanning delay in the BVS can be regulated by not less than 70 microsec=-
onds by turning the "delay" handle from one stop to the other.
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Provisions are made in the oscillograph for obtaining brightness time marks
when an external signal is delivered to the jack "Input 2".

Channel "Z'" makes it possible to observe bright marks when sinusoidal vol-
tage in the frequency band from 100 Hz to 5 MHz, as well as pulsed signals
of both polarities with a duration from 0.2 to 5 microseconds and an ampli-
tude from 1 to 5V, are delivergéd to its input.

The oscillograph is designed in two variants: bench type and bay type. The
bay-type oscillograph, unlike the bench type, has special side brackets and
does not have the legs and handles on the side which serve for carrying the
instrument.

The instrument set includes: 1) 1:10 divider; 2) light filter; 3) connecting
cord; &) conducting wire; 5) cables (2 items); 6) network cord; 7) "croco-
dile" clamp; 8) draw tube; 9) T-joint; 10) safety device (4 items); 11) in-
candescent lamps (3 items); 12) storage box; 13) frame; 14) technical descrip-
tion and operation manual; 15) manufacturer's rating certificate.

Basic Specifications

Size of the working part of the oscillograph
screen, mm/div:

vertically ....... Cerreas 48/6
horizontally ..iuiiiieerosrsncooasnsonans 80/10
Thickness of the beam line, mm, does not exceed ... 0.8

Parameters of rectangular pulses of the inner source
of calibration voltage:

on-off time ratio .............. i 2420%
frequency, kHz .......... Cheeeretise bt e 1+2%
amplitude, V ......ovvueenns Ceeeaereerreiens 0.2+42%; 1+2%

Nominal values of the calibration deviation factor (sensitivity):
0.01V/div (800 mm/V); 0.02 V/div (400 mm/V); 0.05 V/div (160 mm/V);
0.1 V/div (80 mm/V); 2 V/div (4 mm/V); 5 V/div (2 mm/V).

Deviation factor is regulated smoothly with overlap
coefficients, not less tham ...ev.ecvrrericruoans .o i3 255

- Nonlinearity of the amplitude characteristic of the
vertical deflection amplifier, 7, does not exceed . 5

The error in the measurement of signal amplitude is 5% with the lengths of
pulses from 0.08 microsecond to 0.2 second and frequenc, of sinusoidal sig-
nals from O to 3 MHz in the range of input voltages from 0.03 to 30 V of the
amplitude and an image size from 3 (24 mm) to 6 (43 mm) large divisions.
The passband of the vertical deflection amplifier is 0-15 MHz with a nonuni-
formity of not over 3 dB when signal delivered to the open "Input I" (at
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that time the nonuniformity of the frequency characteristic in the range
from 100 kHz to 7.5 MHz does not exceed 5% in relation to the level on a
frequency of 1 MHz and 10% at frequencies of up to 10 MHz). The passband
of the vertical deflection amplifier is 0-7.5 MHz when the signal is deliv-
ered to the open "Input II" from O to 7.5 MHz with a noruniformity of 5%.

Duration of calibration scans: 20; 10; S5; 2; 1; 0.5; 0.2; 0.1 ms/div. 50:
203 10; 5; 2; 1; 0.5; 0.2; 0.1 microseconds/div. ~

Scanning length on each subband is regulated smoothly with overlapping coef-
ficients of not less than 1l; 2; 5.

Measurement error of time intervals: 5% (without exapnsion), in the range
from 0.4 microsecond to 0.2 second with the image size in the horizontal
direction from 4 to 10 large divisions,
Measurement error is 5% in expanded ranges of scanning from 0.08 microsec-
ond to 32 ms when the image size in the horizontal direction is from 4 to 8
large divisions and the beginning and the end of the time interval being
measured is symmetric in relation to the center of the screen.

Horizontal deflection amplifier

Passband, MHz ........ i eseecresreesessssasananeenn 0-3

Nonuniformity of the frequency characteristic, 3 dB

Deflection factor, V/div:

without expansion, not more than .......c..c.. 1
with expansion, not more tham ............ 0.2
Power consumption, V+A ...c.iiiiieencrororanncen .. 110

Dimensions, mm:

bench model ..... e eeeeeitsteteeaasacasasensa 480X160X475
bay model .....cviiecirnceririrenaonas 520X160X510
Weight, kg c.oivirrieireneeens Ceeseseereereassanas 25

The Oscillograph S9-1 is intended for: visual observation of pulse-type and
periodic signals; measuring the amplitudes and lengths of studied signals;
detailed studies of television signals with a display of the raster section
being examined; measuring differential amplification, differential phase,
and characteristics of the color subcarrier.

The oscillograph S9-1 has a standardized casing and consists of the follow-
ing main devices: input attenuator; vertical deflection amplifier; rf
filter circuit; circuit for clamping the video signal by the level of syn-
chropulses; input emitter followers; synchronizer; sweep generator; amplifier
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"X"; amplifier "Y"; electron-ray tube; amplitude and length calibrator;
power supply unit; matching filter,

For the triggering and synchronization of scanning, it is possible to use
_ the studied signal from the amplifier of vertical deflection of the beam
with internal synchronization.

The instrument set includes: 1) divider; 2) clamp; 3) cables (4 items); &)
casings; 5) conducting wire; 6) light filter: 7) T-joint; 8) draw tube;

9) network cord; 10) incandescent lamps (5 items); 11) protective devices

(4 items); 12) storage case; 13) technical description and operation manual;
14) technical record.

Basic Specifications

Passband of the amplifier of vertical deflection
from direct current, MHZ .......oevvevrnerunnennnnn. up to 20

Nonuniformity of the band when the signal is deliv-
ered to the open input, dB, not over .............. 3

Frequency characteristic nonuniformity, %, does not

exceed:
in relation to the level on a frequency of 1 MHz 3
in the frequency runge ..... e eieieeaeas 10

Passband of the horizontal deflection amplifier, MHz,
with frequency characteristic nonuniformity of 3 dB - 3

Build-up time of the transient response of the ver-
tical deflection channel, ns, does not exceed ,.... 18

Nonlinearity of the amplitude characteristic of the
vertical beam deflection channel, %, does not exceed 5

Measurement of pulse signals:
amplitude range, V ivvvevernrnnnennnenennnns 30-103~40
pulse length, ns .,.............. vsvees 80

f'undamencal measurement error, %, with the image
dimensions on the screen:
3-6 cm Liviiuinn.. e ettt +5

Power consumed by the instrument from the network
at a ocominal voltage, V'A ........ ceeane seeereriens 110

The Special Oscillograph $9-2 is intended for visual observation of pulsed
and periodic electrical signals, measurerent of ¢'77litudes and lengths of
the signals being studied, detailed studies on t¢: vision signals on the
VKU of the raster section being examined.
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The main area of application is in studying and measuring the parameters of
video signals in the instrument rooms of television centers, in laboratories,
and workshops.

The oscillograph is based on the classical schematic and consists of a ver-
tical beam deflection amplifier, a sweep generator, a horizontal beam deflec-
tion amplifier, a synchronization unit, a line discrimination unit, an elec-
tron-ray tube, and power supply unit. The signal being studied arrives at
the input of the vertical deflection amplifier, is amplified to the neces-
sary value, and is delivered to the vertically deflecting plates of the ELT.

Part of the signal arrives at the synchronization unit which forms pulses
for triggering a sawtocth voltage. The latter effects the scanning of the
signal along the time axis. The lime discrimination device delays the trig-
gering of the scanning mtil the moment when a pulse synchronous with a de-
finite number of th. television line is formed. The selection of the line
is accomplished with the aid of a special delay circuit. The number of the
selected line is displayed with the aid of a display board on the "Nixie''-
type tubes. The oscillogram of the selected line is reproduced on the ELT
screen on which the measurements of the amplitude and time parameters are
made,

The instrument has a standardized casing. The presence of conversion frames
in the set makes it possible to use this instrument not only as a bench mo-
del but also as a bay model.

The television line selection unit ensures a stable phasing of scanning with
any line number within the limits of a complete frame. The filters built
into the vertical beam deflection channel make it possible to isolate the
following from a complete color video signal: brightness signals; color sig-
nals; high-frequency component of 4.43 MHz; high-frequency component of 1.2
MHz.

The instrument set includes: 1) oscillograph S9-2; 2) technical description
and operation manual; 3) technical record; 4) 1:10 divider; 5) clamp; 6)
cables (3 items); 7) frame; 8) conducting wire; 9) light filter; 10) 75 Ohm
load; 11) draw tube; 12) network cord; 13) set of spare parts; 14) storage
box; 15) manufacturer's rating certificate.
Basic Specifications
Working part of the screen, MM ....oceeeecrcncacses 80X100

Beam line thickness, mm .....e0veveeees cereceesnans 0.8

Passband of the vertical beam deflection amplifier,
MHZ teviecorvavoncooosnnsscossvensasossosensous cenens 0-20

Frequency characteristic nonuniformity, %, in rela-
tion to a level of 1 MHz in the ranges:
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from 0.1 to 7.5 MHZ, NOL OVET v.veerevenooonons 13
from 7.5 to 10 MHZ, DOt OVET ..veevreceoooesnns 15
Build-up time of the transient response, ns, does
not exceed ,...i000000.. S 18
- Overshoot on the pulse image, %, does not exceed .. 3
Nonuniformity of the pulse image time, %, does not
eXCeEA 1 .iuiiitiotionentnerennorironanns seeesesncns 15
Stabilization time of the transient response, ns,
R NOL OVEr vvvveeeon coeessrene ttecstesesererrresannnn 50
Input resistance on jacks:
"Input I L. ivieiieiieneenans coewsessrsnssanne 75 Ohms
"Input II" ...... et eeseicetissesseseveennnoas 1 MOhm (35 pF)
Pange of calibrated deflection coafficients, V/cm . 0.01-5
Fundamental error of the deflection coefficient, %,
for image dimensions:
Jbem siiinnannn. D 4
B8 CM i tiiieieitittiirtr et eeanas 2
Range of calibrated sweep factors, microsecond/cm . 0.1-50.103
Fundamental error of calibrated sweep factors, % .. H
Error of the source of calibrated voltage, %, both
with respect to frequency and the amplitude ....... 1
Synchronization range .....eeeeeeeeeeecoeneencennss 20-~25-103
Pover supply voltage from an alternating current
network :
voltage, V ....... teenes tee ettt ansesosovoecoone 220422
with frequency, HZ ..uiivieiriininencvorvaonnas (50-60)+0.5
Power consumed by the instrument, VeA .....o....... 130
Dimensions, mm .....0000vun.. ceveesceas cesesecaseno 160X360%430
Weight of the instrument, Kg ..vvieeeeeeeenvoeseans 18

The special oscillograph $9-2 is checked according to the method given in
the section '"Checking Instructions” of the technical description. The
oscillograph has to be checked at least once a year,
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The following items are checked: 1) its outward appearance; 2) insulation
resistance; 3) amplitude and frequency error of the calibrator; 4) funda-
mental errors of the deflection and scanning coefficients; 5) passband; 6)
built-up time of the transient response; 7) overshoot on the conversion
frame; 8) steep slope of the pulse vertex; 9) lock for the sweep; 10) pro-
per operation of the BVS unit.

The following instruments are used for checking: pulse generators G5-40,

B §5-6A; signal generators G4-93, G3-56, G4-68; frequency meter Ch3-10; vi-4
wnit; alternating current voltmeters V3-24, V3-25; oscillograph S1-67 GOST
9810-69; inductance and capacitance meter Ye7-5A; volt-kilohmmeter V7=-16;
generator G6-8; multipurpose disruptive discharge unit UpU-1P.

9.5. Amplitude Modulation Factor Meters

Amplitude Modulation Factor Meter S$2-10. The 52-10 instrument (modulation
meter) is intended for measuring the depth of amplitude modulation (AM) of
weak signals and for checking internal modulation meters of gemerators of
standard signals and generators of signals in the laboratory and workshop
conditions.

The instrument satisfies the requirements of GOST 9763-67 and GOST 10086-68
for modulation meters of Class 3.0.

The instrument measures the amplitude modulation factor on the principle of
two voltmeters one of which ("carrier adjustment") is replaced with a highly
effective system of automatic stabilization of the average level of the car-
rier, and the scale of the other is calibrated directly in the percentages
of modulation depth. Thus, the principle of amplitude modulation measure-
ment is based on a direct determination of the ratio of the amplitude of

the positive and negative half-period of the modulating signal to the aver-
age level of the carrier whose constant value is stabilized by the system

of automatic level stabilization (ASU).

A high-frequency AM [amplitude modulated] signal arrives at the conversion
unit (BS-1, BS-2, or BS-3) from which the intermediate frequency voltage
released by the concentrated selection filter arrives at the wide-band am-
plifier intended for amplifying the AM voltage in the frequency range from
15 kHz to 20 MHz to a value necessary for linear detection in the semicon-
ductor carrier detector.

The wide-band amplifier together with the carrier detector are in the ring
of the ASU whose operating principle is based on comparing the reference
voltage with the voltage proportional to the mean value of the carrier ob-
tained at the output of the carrier detector. The voltage difference is
amplified by the direct current amplifier and is delivered to the screen
grids of the first three stages in the form of an amplifier for adjusting
the amplification.
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After detection, the envelope of the high-frequency signal is sent through
the cathode follower and peak voltmeter measuring its average value by the
galvanometer whose scale is calibrated in the values of modulation depth,

For covering the range of 800 kHz-1500 MHz at the selective input, the in-
strument has three removable units each of which contains a mixer with a
concentrated selection filter, a heterodyne, and an objective adjustment

circuit with an electron-optical indicator for widening the dynamic range.

The entire instrument is designed on the basis of a block system. The in-
strument does not have a common casing. Structurally, the front panel is
not the load-carrying element,

The S$2-10 instrument is delivered in the following variants with replace-
able units:

1 2 3 4 5 6
BS-1 BS-2 BS-3 BS-1, BS-2, BS-1, BS-2 BS-2, BS-3
BS-3

Basic Specifications

Operating range of the carrier frequencies of the
signals being measured, MHZ ..:.veeeevcecncsccecans 0.015-1500

Operating range is covered by:
aperiodic input of the instrument, kHz ........ 25-=20-103
replaceable unit BS=1 ...eeeieereananseessensss  800<-25.103
replaceable unit BS=2 ....e.cecvnccrcnncosaccne 20-340+103
replaceable unit BS=3 ......vvevenvcoscrorcccon 325<=1500°103

Calibration error of frequency scale, %, not over . 3

Range of modulating frequencies, Hz, of measured

signals when working on the selective input with

the units:

Ceeeronnas 30-15-103
BS=2 4ituturenrntancotnratsiasasnenasacsccsanss  30=300-103
BS=3 uriiiiieiiniieatictioneaeenniiacoasoanaes  30=2500°103

_ BS=l tiiiitieeinretresssicnsionsanans

Range of modulating frequencies, Hz, when working at:

aperiodic iNpUt ....c..evvseresocsconancscsnsons 30:0.02 feaprier
section of a carrier frequency range .....ccoc.. 15'103-.'-100-10g

remaining range .....occceesscsssssncvscaces

30-=3-103

Range of modulating frequencies, Hz, in which separate
measurement is ensured of the depth modulation coefficient
M, %, for half-periods of various polarities:
at aperiodic Input, HZ ..vevieeernvnseoneanenne 30-=103
With BS=1 Unit .uveuveenvvvoninnarnernnnenennnns 3024103
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With BS=2 UNLE ,uevvseeeensorrnennassnoaansness  30-2100-103
with BS-3 unit ....... Ceesens e eseasscancsntenn 30--150-103
Amplitude modulation measurement limit, % ......... 5-100

Fundamental measurement error, %, on modulation frequencies
of 400 and 1000 Hz in measuring the depth of modulation from

) 5 to 95%:
on "4 M %" scales, not more tham ............ _-I_-1.5-10“2
on the "0-1007%'" scanning scale .....ce000000uus 5

The parasitic frequency deviation of the signal being measured,
kHz, at which the fundamental measurement error of the instru-
ment is guaranteed does not exceed (at a 30-% depth of ampli-
tude modulation) in the frequency ranges:
800 kHz ~ 35 MHz, does not exceed .....ceecvese 210734250
20 kHz - 340 MHz, does not exceed ......ce00vee 2107542
340 kHz - 1200 MHz, does not exceed ....cocevse 2107548

Instrument sensitivity, Mv, at the selective input
in the frequency ranges:
200 kHz - 1000 MHZ .....cico0eetcecrsaansannsen 50

800 kHz - 200 MHZ .....ecve000ces e araes 30
1000 kHz -150C MHZ ........ secevecernssstrsasee 70
At aperiodic input ............ ceceeeacsreenrannans 10

Additional errors at modulation frequencies from 30
Hz to 500 kHz is eliminated with the aid of a cor-
rection chart separately for each input, Error in
the determination of correctionS, % ...cceovesessss 6-1072

The dynamic range of the input signal necessary for
the normal operation of the instrument at the per-
_ iodic and selective inputs against the sensitivity
value indicated in the rating certificate is, dB .. 10743

The coefficient of nonlinear distortions introduced

by the instrument to the envelope of the AM signal,

%, at the modulating frequency of 1000 Hz at the
modulation depth from 30 to 70%, not over ......... 3

Power supply of the instrument from alternating cur-
rent networks:

VOltage, V tiveeeererevooresseronoeruocovasssas 220+10%

frequency, HZ ...uiiveveiosenconceerecrsvonnnss 50

Voltage, V iievsecevrvscosocsosonaersonancseses 11543%

frequency, HZ ....cev0evve 400+3%
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Power used from the network, VeA .....ccecveersese 400
DimensionsS, MM s.eeeevecressveasssossccsascsssasce 240X600X360
Welght, KB toeuvvervosssnncsassusssssacacnnssanaue 46

Provisions are made in the instrument for the output of the voltage of the
envelope to the oscillograph or a nonlinear distoruion factor meter.

The amplitude modularion factor meter is checked in accordance with the re-
quirements of GOST 12024-67.

The Meter of Quality Indexes of AM Broadcasting Transmitters SK2-13 is in-

tended for measuring the basic quality indexes of broadcasting transmitters: ,
amplitude modulation depth; frequency characteristic; noise and background

components; coefficient of the harmonics and the level of low-frequency sig-

nals,

The meter consists of the following instruments and units: amplitude modu-
lation factor meter with whose aid it is possible to register the frequency
characteristic and indicate the overmodulation of radio transmitting devices;
nonlinear distortion meter intended for measuring the harmonic coefficient,
the background and noise components, as well as of effective values of al-
ternating voltage; low-frequency generator intended for ensuring the modu-
lation of transmitters by a low-frequency signal; oscillograph intended for
observing the shape of low-frequency signals and amplitude-modulated oscil=- -
lations; switching unit intended for achieving the necessary interconnection
among the instrument set, as well as with one of the ten transmitters; match-
ing device intended for matching high~frequency cables connecting the trans-
mitting devices with the SK2~13 equipment.

All main units of the set are designed structurally and electrically as in-
dependent instruments. Each instrument has a built-in power supply unit -
and can be turned on or off independently from one another.

The instrument set can be used for measuring ten transmitters.

The circuits of control switching buttons provide for all the necessary in-
terconnections of the instruments of the set,

The instrument set includes: 1) amplitude modulation factor meter; 2) low-
frequency generator; 3) nonlinear distortion meter; 4) oscillograph; 5)
switching unit; 6) spare part unit; 7) network filter; 8) cabinet; 9) match-
ing device; 10) high-frequency cables (5 items); 11) connecting wire bundle;
12) cord; 13) various cables (7 items); 14) description, operation manual,
and manufacturer's rating certificate.
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Basic Specifications
Carrier frequency range, MHZ ...ciccevevecnnrnccs .. 0.15-30
Minimum high-frequency input signal, V ....ccc00s.. 10

Permissible absolute error in measuring the
amplitude modulation, % ....cevev.. creesrreeeans ces +3

Modulating frequency range in measuring the frequency
characteristic, HZ ...c.vceinnieccecoccncrnasocanne 50+-10-103

Permissible measurement error of the frequency

characteristic, % ..ievieecsccncsocessocansnnnsones 4.8
Measurement limits of the background and noise com-
ponents, dB ....c.ccetsccaccecsrsanccccassossencennn =70
Permissible measurement error of these components,% +4

The instrument set ensures the modulation of transmitting devices
by a low-frequency signal at fixed frequencies: 30; 50; 60; 100;
120; 200; 400; 800; 1000; 2000; 4000; 5000; 6000; 7000; 8000;
8500; 10,000; 12,000; 15,000; 20,000 Hz. The instrument getsits
power supply from an alternating current network:
voltage, V tieiesecrasessccsccccscssnsssossencocsn 2204+10%
with a frequency, Hz, of ....c.vcvevececncnnnnas 50-60
with a harmonic content, %, of ..c.cceeeiecocnns 5

Power consumed by the instrument set from the net-
WOrK, VA tiiieuioeeeaisonsssassassoansasossecacoses 260

Dimensions, MM ...evsvesccsccssosssorsooscccesossnn 630X1880X750
Weight, KE seeeeievrecrosoncasrsassccessassssonnsencs 270
The instruments in the bay set are checked as independent units with the
following normative documents: GOST 13024~67; GOST 13473-68; GOST 8118-74;
instructions 200-64 '"Checking Nonlinear Distortion Meters', GOST 12691-67,
and instructions on methods No 246 "On Checking General-Purpose Oscillo-

graphs”,

The checking methods are also explained in the technical descriptions of the
devices included in the set.

9.6, Frequency Deviation and Heterodyne Meters
The Instrument K4-13/1 is intended for use in conjunction with frequency
deviation meters having an external heterodyne input, as well as an indepen-

dent source of signals with a small parasitic frequency deviation.
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The heterodyne has two circuits with a grounded grid using a TM-1 triode.
The feedback is the structural capacitance (pin) -- S13.

The anode-grid circuit is a three quarter-wave section of the coaxial line,
The retuning of the anode-grid circuit is done with a noncontact plunger of
the choke-cup type with a fixed structural capacitor placed at the input
of the plunger. The fixed capacitance is formed by a section of a low-re-

- sistance coaxial line and serves for reducing the length of the anode-grid
circuit.

The cathode-grid circuit is a quarter-wave section of the coaxial line. The
retuning of the cathode-grid circuit is done with a contact plunger. The
retuning of the heterodyne with the "tuning" handle simultaneously retunes
the anode-grid and cathode-grid circuits, corrects the mode of the oscilla-
tor tube by variable resistor and corrects mechanically the level of the
output power by the changes in the coupling of the pickup with the circuit.
The "Fine Tuning" handle serves for changing smoothly the frequency of the
heterodyne.

The power supply unit is a separate unit built into the instrument. Struc-
turally, the heterodyne consists of the following parts: bicoaxial circuit,
driving gear, scale mechanism, built-in power unit, and a case.

The instrument set includes: 1) heterodyne K4-13/1; 2) connecting cable;
3) connecting cord; 4) safety devices PM-0.5 (5 items); 5) description,

operation manual, and manufacturer's ratine certificate.

Basic Specifications

Frequency range, MHZ ......cocivvvocaannsnssn ceeres 650-1000
Error in frequency reading, % of scale indication,
NOt OVET .vvvnvsceonnonss T 0.5

- Parasitic frequency deviation, Hz, not over ....... 5

Frequency band, Hz .....vieiecnnreencsresececconsss 30-:,--15'103

Frequency trim within the limits of, kHz, not less
than ...... reeeenes ceeens ceeseens Cereeseeenteeanoa 50

Output signal power, mW, at a load of 50 Ohms, not
less than ........c000ve0n ceeresons et resessssennee 1

Output power nonuniformity, dB, not over .......... 9

Heterodyne frequency instability 10 min after ome
hour of heating, not over ...ceeeeees. seeusensssene 3-10-5
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Power consumed from the network, V-.A, not more

EHAN teveveceovsososscssonssscsassasssnsasssssossas 28

Average time of faultless operatiom, hours ........ 1000
DimensSions, MM ...eseveesssscccssssssrsosesenoasoss 540X251X493
Instrument weight, kg, not over .....cccevseeceesss 27

The frequency range is checked by means of the frequency meter Sh2-8, match-
ing transformer E1-19G, and a high-frequency comnecting cable.

The power level of the output signal is checked by means of the thermistor
power meter M3-1A, a high-frequency connecting cable and the matching trans-
former E1-19G.

- The level of parasitic frequency deviation of the output signal of the
heterodyne is checked by means of the frequency deviation meter S3-21A with
an external heterodyne at a frequency of 1000 MHz.

The Spectrum and Frequency Characteristic Analyzer SK4-26 is intended for
measuring the spectra of periodic processes, relative measurements of sta-
tionary noise, and for studying amplitude-frequency characteristics in the
audio frequency range.

In the spectrum analysis mode, the instrument operates by the method of se-
quential analysis. The circuit is designed as a heterodyme-type circuit.
The elements of the section are quartz filters ensuring a high resolving
power of the analysis channel., For studying frequency characteristics, the
instrument has an internal beat-frequency oscillator consisting of a sweep-
frequency heterodyne and a quartz heterodyne. Results of measurements are
displayed on the electron-ray tube with a long afterglow.

Frequency sweeping of the heterodyne is brought about by the changes in the
capacitance of a straight-line frequency or logarithmic precision variable
capacitor by means of a built-in electric motor which ensures a high degree
of even rotation.

Scanning along the frequency axis is done by a precision linear potentiometer
which is mechanically connected with a capacitor of variable capacitance.
This makes it possible to ensure a high degree of accuracy in measuring fre-
quency intervals by reading directly from the frequency scale on the screen
of the tube.

Measurements of the ratio of the components of the spectrum under study are
done with the aid of the built-in calibrator.

The instrument has three modes of operation: automatic continuous frequency

sweep in the scanning zone, single automatic passage of the scanning zone
and manual frequency adjustment within the limits of the scanning zone.
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The analyzer set includes: 1) divider; 2) electric motor; 3) manufacturer's
rating certificate of the electric motor; 4) 10 kOhm potentiometer; 5) draw
tube for "Zenit" photographic camera; 6) safety devices (2 items); 7) incan-
descent lamps (6 items); 8) connecting cable with an adapter; 9) housing
with a replaceable coordinate scale; 10) assorted diodes (4 items); 11) as-
sorted stabilitrons (4 items); 12) storage box; 13) technical record.

Basic Specifications
Frequency range, Hz ..... ceeseitiensenans ceesiacns . 207'20- 103

Margin of range coverage is not less than +(0.02 f+12 Hz) (f --
frequency indicated on the 1limb of the scale "Frequency,
kHz",) :

Error in the linear frequency graduation of the instrument's
B scale, not more than +(0.01 f 6 Hz).

Error in frequency determination in a logarithmic scale by
the 1imb "Frequency, kHz" with the aid of the conversion
table, is not more than +(0.02 £ + 6 Hz).

Calibration error of the logarithmic frequency scale of the
ELT is not more than +(0.15 f + 6 Hz) (f -- frequency in-
dicated by the coordinate scale of the ELT).

The instrument has the following scanning zones,
Hz, in the frequency scale:

in linear ......... ceenen 200, 1000, 4000,
20,000
in logarithmic ...ceiveeverrsocresoscenssoansos 0-20,000

Absolute error in determining frequency intervals between
spectral components by the ELT screen in the linear frequency
scale with passbands (f -~ scanning zome):

SHZ vevvnnnn. +(0.02 £ + 6 Hz)
30 Hz ....... creeeceesie cienee ceeeteccanan +(0.02 £ + 10 Hz)
- 130 HZ tovvvrenevanencnas sesessesesesseanes +(0.02 £ + 50 Hz)

Voltage at the heterodyne frequency at the socket
'""Heterodyne", mV, on a load consisting of a resis-
tance of 50 kOhms and parallel capacitance of 25 pF 500

Error in the reading of ratios of amplitudes, %, by the coordinate
scale along the Y axis:

in linear scale, does not exceed ..... Cessennne 5
in logarithmic scale, dB:
up to 40 dB, not more than ..... cetcerananes 3
up to 60 dB, not more than ........... 6

117

FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070006-5



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP382-00850R000300070006-5

- FOR OFFICIAL USE ONLY

Instrument's output parameters:

resistance, kOhms ...coeceecececcerscvaceccccos 5045
with external divider, MOhms .......ccoavveeces 440.4
capacitance, PF ..veeccsscacccacccrssnacscccns 150430

Maximum low-frequency voltage on the "Output' socket,
V, on a load of 600 OhmS ....civevecercrncnncsosons 10

Adjustment error of low-frequency output voltage,7,
in the ranges:
10-0.1 V,does not exceed ....cececcooccccaasans
0.1-1 mV, does not exceed .....civteoccsrsccces

=200 S

Power supply from alternating current network:
- vOltage, V iveesenecsseocssooacsstssosanonanns 120-+10%

frequency, HZ cieeveveerocossocsssiooccscrcancs 50+1%
with harmonic content, 7% .e.cececivoseonorsncees 5
voltage, V cieeecsossosocecsaccasescscocrsevses 22045%
with frequency, Hz ......... ceeesianns 1&004'7%
with harmonic content, % ..eoeeecevecesccacesscoss 5
Power consumed by the instrument, V<A ............. 150

DimensSionsS, MM euieceesscococsorooaacecsosasssaaces 480X485X468
Welght, KE .evesercocssenocncssscosstssssssccsacsns 50

The Frequency Deviation Meter IDCh (Figure 9.3) is intended for measuring
the transconductance of the modulators in radio relay and satellite com-
- munication systems with frequency modulation which have an intermediate fre-
- quency of 70 MHz, as well as for monitoring the deviation in these systems.
The instrument can be used for measuring the frequency of nonmodulated sig-
nals within the range of 55-85 MHz.

Figure 9.3
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The operating principle of the instrument is based on the frequency detec~
tion method in combination with the comparison method. With this method,
the signal being measured and the signal from the calibrated wide-band gen-
erator come alternately (with the aid of an electronic switch) to the ChD
[frequency discriminator], as a result of which a curve corresponding to
the frequency modulation law being sought and a horizontal line correspond-
ing to the frequency of the calibrated generator appear on the screen of
the oscillograph connected to the output of the ChD.

Setting the horizontal line at the required level in relation to the curve
observed on the screen, the frequency corresponding to this level is read
on the scale of the generator. Bringing the line into coincidence with the
maximum curve, the total amplitude of the deviation of the measured signal
is determined.

The instruments are designed to be set up one on top of the other sufficient-
ly steadily which is ensured by the appropriate arrangement of the legs of
a special shape.

The instrument set includes: 1) frequency deviation meter; 2) set of oper-
ational documentation; 3) set of spare parts and accessories; 4) tubes, NSM-
10-55-2 (2 items); 5) safety devices VP-1-05a (2 items); 6) socket RP; 7)
75-0hm load; 8) cable connectors (6 items); 9) network cord; 10) storage
box (for ZIP [kit of spare parts, tools, and accessories]); 11) storage box;
12) packing materials,

Basic Specifications
Limit of measured deviation, MHz ........

Modulation frequency range (but not over 10 MHz) from
50 Hz to 40/A MHz (A -- deviation being measured, MHz).

Fundamental error of deviation measurements, 7,
on a modulation frequency of 1 kHz with the limits
of the deviations being measured:

0.2-1 MHZ ....cvevrerancanansaannas ceaees +(144/A)
~ 110 MHZ 4eevevonesunansrnscacarsnonvonvaosnas 2[+(2.542.5/A) ]
10-15 MAZ ©.vevenvnocnnnns 3[+(25-220/A) ]

Additional frequency error of frequency deviation measurement,
%, at modulation frequencies of:
up to 1.5 MHZ ,..cvvveernnnne
up to 5 MHz .......

5
et esssucecsenstesoeecense e 7
1

up to 10 MHz and . less than 1 KHZ svecoececcccons 0
Error in tuning the instrument to the frequency of
the carrier of 70 MHZ .....ccivenncrecnaccncosenns +20
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Limit of the input levels of the signal being mea~-

SULEA V oo ecevosrvesansssrssnessscssssasaosososcecs 0.1-1
Working temperature interval, degrees C ........... 5-40
Average time of faultless operation, hours .voeeeces 1000
Weight, kg ..ccevvees eeesassesescssesessssiosuevsoe 20

The instrument is checked in accordance with GOST 14016-68 and the chapter
of the technical description "Checking Instructions”.

9.7. Spectrum Analyzers
The Spectrum Analyzers S4-27, S4-28 are intended for studying the spectra

of repeating radio pulses and continuous periodic signals under laboratory
and workshop conditions (Figure 9.4).

Figure 9.4

They are superheterodyne receivers with triple frequency conversion and auto-
matic frequency retuning within the limits of the scanning zone from 0 to

80 MHz. The studied frequency signal of 0.01-39.6 GHz is converted in the
first mixer to an intermediate frequency signal of 160-40 MHz. In the sec-
ond mixer, the spectrum of the signal in-the band from 120 to 200 MHz or in
any part of this band is successively transferred to the frequency of 75 Mz
by automatic retuning within the limits of 235440 MHz, After amplification,
the signal is converted in the third mixer to a signal of 8.16 MHz to which
the filters in the passband of 1 kHz, 3-70 MHz and 300 kHz are tuned. These

120
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070006-5



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP382-00850R000300070006-5

- FOR OFFICIAL USE ONLY

filters determine the resolving power of the analyzer. The 8.16 MHz fre-
quency channel has a reference attenuator whose attenuation can be regulated
within the limits of 0-49 dB in steps every 1 dB which makes it possible to
conduct relative measurements of the amplitudes of the spectrum components

of the signal being studied. After detection and amplification, the signal
arrives at the vertically deflecting plates of the ELT. The horizontal scan-
ning of the ELT beam is done by the sawtooth voltage generator which simul-
taneously controls the sweep generator. This makes it possible to observe
on the ELT screen the signal spectrum in the amplitude-frequency coordinates.

The spectrum analyzer S4-28, unlike S4-27, has a synchronizer (as a separate
unit) in its set for stabilizing the frequency of a microwave heterodyne,

Structurally, the analyzers consist of the following units: microwave analy-
zer of the intermediate-frequency spectrum, synchronizer SCh-28.

Each analyzer set includes: 1) microwave unit; 2) intermediate-frequency
spectrum analyzer; 3) synchronizer (only for SCh-28); 4) coaxial adapter;
5) waveguide-to-coaxial adapter; 6) connecting cables (2 items) ; 7) wave-
guides (14 iteme); 8) adjuster bolts (15 items); 9) semiconductor devices
(18 items); 10) electrovacuum devices (3 items);ll) signal lamp; 12) atten-
uvator; 13) screwdriver; 14) key; 15) manufacturer's rating certificate,

Basic Specifications

Frequency range, GHz ........ Ceevssenae ceerrtireanns 0.01-39.6

Subranges, GHZ ............. Creeeeae vesee RN 0.01-2; 2-12;
12-17; 17-26;
26-39.6

Error of the adjustment of the instrument to the operating
frequency, not over +(2:10-2 fp+l MHz) (fp -- operating fre-
quency) .

Error of frequency intervals, 0.1 and 10 MHz, not over
+(0.01 Fy4 o £) (Fx -~ frequency interval; £ -- estab-
lished passband).

The entire scanning zone, MHz, is regulated smoothly within
- the limits from 0 to 5 (scanning zone at a level of 3 dB is

regulated smoothly from 3 to 70 MAz and has a fixed value of
1 and 300 KHz).

Sensitivity of the instrument, W, to a sinusoidal sig-
nal at a minimum weakening of the inner attenuators

- must be, at a signal amplitude on the ELT screen of
70 mm, within the limits of .............. veveenee.  1075-10"7
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Power supply of the instrument from an alter-
nating current network:

voltage, V ...covveeans Ceaeeaee Ceerseesens 220
frequency, Hz .....c...en P 50
Power consumption, V-A ........ voeseenns cereen 200

The Spectrum Analyzer S4-29 is intended for amalyzing the spectrum of con-
tinuous periodic oscillations and stationary noise under laboratory and
workshop conditions. It makes it possible to record signals manually or
automatically with the aid of a recorder.

The analyzer is based on the method of sequential analysis with shifting of
the spectrum to the zero frequency. The signal being studied is delivered
to the input of the analyzer unit. The divider limits it, after which the
signal goes to the low-pass filter with a cutoff frequency of 150 Hz and
to the mixer, where the heterodyne converts it to an intermediate~frequency
signal of 600 Hz. The latter arrives at the synchronous detectors of the
quadrature-phase filter which perform narrow-band signal selection.

The instrument consists of two units: a spectrum analyzer and a heterodyme.
The analyzer set includes: 1) recorder N-110 with a ZIP [kit of spare parts,
tools and accessories] box; 2) movement transmitter; 3) cables (11 items) ;
4) signal lamps (2 units); 5) protective devices (7 items); 6) description,
operation manual, and manufacturer's rating certificate.

Basic Specifications

Frequency range, Hz ..... eeseasserananes treceecanns 0.5-100

Fundamental error of frequency measurement is +(0.01 F+Af)
(F -- tuning frequency; ZA\f -- passband).

Passbands at a level of 3 dB, HZ t.eceevecucenoccnns 0.2; 1; 5+20%

Voltage measurement limits, V ...ciiciiviiconsceens 0.1; 0.3; 1, 3,
10, 30, 100

Fundamental error in sinusoidal voltage measurements,
~ %, at a frequency of 55-60 Hz within the limits from
3 mV to 100 V, does not exceed ........ccv000000000 10

Frequency characteristic nonuniformity, dB, not over 2

Power consumed by the instrument at the nominal voltage of the
network, V-A, does not exceed:

spectrum analyZer .....ceeeeesccossoceacsonases 100
heterodyne ...... ecesesiasssasesestesesrseraas 75
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The Spectrum Analyzers S4-30, S4-31, S4-32 are intended for studying the
- spectra of repeating radio pulses and continuous periodic signals under
laboratory, field, and workshop conditions (Figure 9.5).

Figure 9.5

Operating conditions: ambient temperature from -30 to 50 degrees C and rela-
tive humidity -~ 95-98%.

The instruments work by the method of sequential spectrum analysis and are
superheterodyne receivers with single conversion and automatic frequency ad-
justment within the limits of the scamnning zone., The input signal, through
the regulated attenuator with a maximum attenuation of 50 dB, arrives at the
band filter with a passband equal to the maximum scanning zone of 6 MHz.
The band filter attenuates the signals in the mirror and the adjacent chan-
nels which could create spuricus responses on the screen of the indicator.

- The filtered signal is mixed with the voltage of the frequency-modulated
heterodyne in the ring mixer.

The band filter, the mixer, and the heterodyne, as well as the generator of
the calibrator form a unit which is called converter. Depending on the op-
erating frequency, there are three modifications of the converter which dif-
fer in the tuning frequencies of the band filter, the heterodyne, and the
generator of the calibrator.

The detected signal is amplified by the paraphase amplifier and is delivered
to the vertically deflecting plates of the ELT of the indicator. The hori-
zontal scanning of the beam and the synchronous retuning by the frequency of
the frequency-modulated heterodyne is accomplished by the sawtooth voltage
generator, The calibrator produces frequency marks with an interval of 0.1
or 1 MHz which are used for calibrating the frequency scale of the horizon-

_ tal scanning. The power unit produces stabilized voltages of 80, -20, 12.6
V, as well as a filament and high voltages for feeding the ELT.

123

FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070006-5



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP382-00850R000300070006-5

FOR OFFICIAL USE ONLY

The analyzer set includes: 1) high-frequency cable; 2) semiconductor diodes

(4 items); 3) storage

box; 4) manufacturer's rating certificate.

Basic Specifications

Fixed operating frequency, MHz, for the instruments:

S4=30 c.evosessvsscosesmsisocoossrerecnssesececas 30
S4=31 sicueveserresasasvsacoseesansenscasenases 60
S4=32 4ieeevesresssiscnoresossessssannsessosanae 26
Passband, kHz, at a level of 3 dB is regulated within
the 1imits .e.vveuevesacvrsoosoocrscsassasoescacases from 3 to 40
Scanning zone, MHZ ...ccivececnrenceans cescseseses 0-6
Error in tuning to the operating frequency, % ..... +1
Sensitivity to a sinusoidal signal, microvolts, with
a signal amplitude on the ELT screen of 50 m, not
less than teieivsscocasosoesacesosossssssssessocoas 100
Nonuniformity of the amplitude-frequency character-
istic, dB, NOL OVEr ..scescescnescreasovsscscacvoses 1
Power supply -- from alternating current networks:
voltage, V teeecveeccncssconnescccncnsosascccsns 220410%
with a frequency, Hz, of ....ccieveecrosvccecns 50
voltage, V ciiiesssonccrevosscasonanscsssoncnce 22045%
with a frequency, Hz, of ....eviececcccasssvcos 400
Power consumption, V*A ...c.ceveectrsocacasconsanas 50
Welght, K8 tceveverecccovresscecssnsnanas 20

The Spectrum Analyzer S4-46 is intended for visual observation and relative
measurement of the spectral components of the spectra of continuous periodic
signals and shape of the spectrum of stationary noise under laboratory and
workshop conditions (Figure 9.6).

The spectrum analyzer
studying the spectral
on frequencies in the

The spectrum analyzer
a bench~-rack type and
the interference from

can be used for measuring nonlinear distortions and
characteristics of highly stable sources of signals
vicinity of the carrier frequency.

consists of two functional units each of which is of
is in a frame without a casing. In order to reduce
external fields and simplify the installation, all

assemblies have independent power supply cables.
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Figure 9.6

The instrument is based on the method of sequential analysis of the spectrum.

The analyzer is a superheterodyne receiver with multiple frequency conver-

sion and automatic retuning in the scanning zone. The spectrum is analyzed
- on the intermediate frequency of 1040.025 MHz. The signal being studied
arrives at the input of the instrument and further through the input atten-
uator to the mixer which simultaneously receives voltage from the first
heterodyne synchronized in the frequency range of 106.5-166.5 MHz at inter-
vals of 1 MHz by means of an automatic phase frequency control system, The
converted signal arrives at the input of one of the three intermediate fre-
quency amplifiers (UPCh) tuned to 106.5, 56.5, and 6.5 MHz. The passband
of each ome of them is not less than 1 MHz at level of 0.95. The use of
these amplifiers, with the aid of one heterodyne retuned from 106.5 to 166.5
MHz, makes it possible to cover the frequency range of the studied signal
from 0.1 to 160 MHz in the direct channel and from 113 to 273 MHz in the
mirror channel. From the outputs of the UPCh-1l and UPCh-2, the signal ar-
rives to the second and third mixers. Voltage from the heterodyne comes
simultaneously to the second mixer at a frequency of 100 MHz, and the third
mixer receives voltage at a frequency of 50 MHz from the frequency amplifier
of 1-100 MHz.

The converted signals of 6.5 MHz, through a low-pass filter, arrive alter-
nately at the UPCh-3, and then at the fourth mixer, which receives simul-
taneously the voltage from the second heterodyne synchronized at intervals
of 100 kHz in the frequency range of 16-17 MHz with the aid of the automatic
phase frequency control system. Smooth overlapping in the range of 100 kHz
is accomplished with the aid of the interpolation oscillator of the second
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heterodyne. The converted signal of 100 MHz arrives through the buffer
stage at the amplifier of 10 MHz of the spectrum analyzer unit. Thus, the
handles of the first heterodyne are used for tuning at intervals of 1 Miz,
and the second heterodyne is used for tuning at intervals of 100 kHz within
the limits of 1 MHz, while the handles of the interpolation oscillator are
used for smooth tuning within the limits of 100 kHz.

The spectrum analyzer unit is the spectrum analyzer proper with double fre-
quency conversion. The automatic retuning of the instrument in the scanning
zone of 0.1-50 kHz is accomplished with the aid of the frequency-modulated
heterodyne which has a central frequency of 9.4 MHz and is controlled by the
sawtooth voltage of the scanning unit. The deviation of the frequency-modu-
lated heterodyne is overlapped smoothly within the limits of 0.1-50 kHz by
two subranges: 0.1-2 and 2-50 kHz. The signal with a frequency of 10 MHz
from the output of the amplifier of 10 MHz arrives at the mixer which simul-
taneously receives the voltage of the frequency~modulated heterodyne. The
converted signal of 600 kHz arrives at the UPCh-4 and then at the mixer
which simultaneously receives a voltage of 728 kHz from the quartz crystal
controlled oscillator.

The converted signal with a frequency of 128 kHz is amplified in the UPCh-5
and arrives at one of the four switchable quartz filters having the pass-
bands of 5, 30, 150, and 1200 Hz respectively which performed necessary fre-
quency selection, From the output of such a filter, the signal with a fre-
quency of 128 kHz goes to the attenuator, after which it goes to two opera-
tional amplifiers ensuring the logarithmic, linear, and quadratic scales of
indication and detection of the signal.

The horizontal deflecting plates of ELT receive voltage from the sweep oscil-
Lator which is amplified by the horizontal deriection ampiifier aud ensures
the scanning of the beam whose frequency scale is established with the aid

of the calibrator. The carrier frequency of the calibrator is 10 MHz. 1In
order to average the amplitudes of the responses on the ELT screen in the
presence of a fluctuation noise of the components, an integrating circuit

is connected whose time constant is changed by means of a switch.

The levels of internal noise and modulation interference with frequencies
which are multiple of the frequency of the supply network are measured by a
generator for 100 MHz.

The instrument set includes: 1) container; 2) high-frequency connecting

cables (3 items); 3) connecting cords (2 items); 4) coaxial adapters (4 items);
5) matching device; 6) T-joint; 7) safety devices (22 items); 8) semicon-
ductor diodes (4 items); 9) packing boxes (2 items); 10) manufacturer's rat-
ing certificate; 11) technical record.

Basic Specifications

Frequency range, MHZ ....c0evvveeccosnan vesssiesaanns 0.1-270
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Error in measurements of frequency intervals within the limits
from 50 Hz to 50 kHz, not over +(0.05 fy+10 Hz), where fy --
set scanning zone,

Error in measuremnts of the input signal frequency, not over
_-i_-(105 finput + 5 kiz), where fipput -- frequency of the input
sinusoidal signal.

Scanning zone, Hz (smoothly regulated) ............ 100~-50. 103

Passband, HZ ......o0venenne teessescssnascsaaseesse 53 30; 150 and
1200

Relative level of internal noise in the passband, dB:
with 4 signal mismatch of not less than by 50 Hz =65
in a passband of 150 Hz with a signal mismatch

of not less than by 2 kHz ...cveenvennnooans =70

Initial response, dB, must be balanced at a minimum
sensitivity to a value of not less ...cvveeveceanns -20

Error of each of the indicating attenuators, dB for
relative measurements of levels of the spectrum com-
ponent s does NOt exceed ...euiievsevssvassvisaseonns 0.5

Maximum permissible effective voltage, V, of the
instrument, NOL OVEr ....ecevecsescrsccssocsosesons 2.5

Instrument has the linear, logarithmic, and quadratic
scales of the indicator.

Power consumed from the network at a nominal voltage,
V+A, does not exceed:
COMVETLOT ..ievieencnssessssrsoseossssosasssnos 75
spectrum analyzer ........ecceevveevesnnceasces. . 70

Dimensions, mm:
spectrum analyzer .......eevvieevecncen ceeescees 255X490Xx487
COMVETLET ..vtiiecsersonsrnsascnssacresscasssone 255X490X%487

Weight of the analyzer and converter, kg .......... 35

The Spectrum Analyzer $4-47 is intended for the observation and relative
measurement of the spectra of radio pulses and continuous signals in real
time under the laboratory and workshop conditioms.

The instrument operates on the principle of using the special characteris-
tics of sigmnal propagation in dispersion delay lines in which spectral de-
composition of signals in time is performed. When measuring spectrum, the
analyzer is started at the moment of the arrival of radio pulses at its
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input. The spectrum of each radio pulse arriving at the input is reproduced
on the screen of the analyzer.
When measuring the spectra of continuous signals, the analyzer works in the
periodic mode. The screen of the analyzer shows the spectra of sequential

samples (sections) of the signal.

The instrument set includes: 1) storage box; 2) combination set; 3) techni-
cal description and operation manual; 4) technical record.

Basic Specifications

Maximum scanning zone, MHz, in the mode of the

analysis of radio pulse spectTa ......oceeeess ceene 1041
Central frequency, MHZ ......cc0evevecevnncnranns .o 15741.5
Maximum scanning zone, MHz, in the mode of the

analysis of continuous signal spectra ............. 340.4
Central frequency, MHZ .....ccocevnvevectnvnccorcns 160+1

Maximum sensitivity of the instrument, mm/microvolt,
from the 150 MHz input in analyzing a sinusoidal sig-
nal, not less than ....ccoceescsssscacscans P, . 0.2

Level of the internal noise of the instrument, micro-
volts, brought to the input, not over ..........ees 50

Nonuniformity of the amplitude-frequency character=
istic in the mode of the analysis of continuous sig-
nals, %, in a scanning zone of 3 MHz in the mode of

the analysis of the spectra of radio pulses in the
scanning zone of 10 MHz, not OVEr ........coevossee 3

Frequency scale of the instrument's scanning, MHz/
division, changes in steps, and at a sweep length of

100 mm assumes the values of ................ cereen 0.1; 0.2; 0.3;
0.5; 1

Error in setting the frequency scale, %, against the

set value, not over ..... B R LR T +15

Duration range of analyzed pulses, microseconds .. 0.4-6

Power consumed from the network, V.-A, not over .... 220

Dimensions, mm ......ce0ceceenacns creeeens creeneccns 480X295X604

Weight, K8 cveviieerinnsnseastsorocssnssnsasnononns 35
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9.8. Nonlinear Distortion Meters

The Nonlinear Distortion Meter S6-4 is intended for measuring nonlinear dis-
tortion coefficients of alternating voltages, as well as for measuring
background and noise levels.

- The instrument is used for studying, controlling, and monitoring radio broad-
casting channels, television sound channels, and is used in the sets of in-
struments for monitoring the quality indexes of ultrashort-wave, frequency-
modulated, and amplitude-modulated transmitters and communication lines.

The instrument operates normally in a temperature range of 5-50 degrees C,
and corresponds to Group II of GOST 9763-67 with respect to its stability
against mechanical influences. The nonlinear distortion coefficient is mea-
sured by the method of comparing the entire voltage under study with the
voltage of higher harmonic components.

The studied voltage arriving at the instrument's input is amplified by the
input device and is adjusted in order to have a constant value of voltage.

Then the voltage is delivered to the block of filters in which the filter
of the analyzed frequency is turned on; it suppresses the fundamental fre-
quency, and the voltage of only higher harmonics arrives at the input of
the voltmeter.

Due to the quadratic characteristic of the voltmeter, the instrument will
- indicate the effective value of voltage of the higher harmonic components
regardless of their amplitude and phase ratio.

With appropriate calibration of the voltmeter, it is possible to obtain the
reading of the nonlinear distortion coefficient K in percentages or in deci-
bels.

The instrument is designed in the form of two separate units in a frame
without a case (a unit of the nonlinear distortion coefficient meter and a
uit of filters).

The instrument is produced as a bench model (S6-4) and as a rack model (S6-
4/1).

The instrument set includes: 1) Power supply cable: 2) interunit connection
cable (5 items); 3) socket; 4) cable socket; 5) electron tube; 6) electro-
magnetic relay; 7) safety device; 8) technical description, operation manual,
and manufacturer's rating certificate.
Basic Specifications
The nonlinear distortion coefficient is measured by the instrument

on eight fixed frequencies of 30, 60 (50), 120 (100), 400, 1000,
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2000, 5000, 7000 Hz. The inputs of the instrument are symmetric
and nonsymmetric.

Range of measured values of the nonlinear distor-
tion coefficient, %, with input levels of 0.2~15

Vo oteveverenannns Ceteiesnsieenestareesasaas 0,2-30
Fundamental absolute error of measurements of the
nonlinear distortion ccefficient, %, on frequencies
-- value of the upper limit of the scale):
30, 60, 120 Hz ......c0.e Chesersennanaans teeees 0.1 K¢, +0.15%
400, 1000 Hz ........ ecetssanseasanns ceseennee 0.05 K¢, 40.1%
2000, 5000, 7000 Hz ......... ceeees cieceseaas .. 0.1 KgyH0.1%
1000 Hz (in the presence of noise) ............ 0.1 Kgy+0.3%
Input resistance of the instrument, Ohms, at the in-
put:
nonsymmetric ....... veeesvressssensecnsasenan .o 50.103
SYMMetTicC .uveervenecnonnns PP ceencsaressas 600
Instrument measures the background and noise level
up to -70 dB in relation to the input level of 0.775
V with an error, dB, of not over ........ceoveeeee 1
Voltmeter of effective values measures alternating
voltages within a frequency range from 30 Hz to
100 kHz within the limits of 0.0003; 0.001; 0.003;
0.01; 0.03; 0.1; 0.3; 1; 3; 10; 30 V.
Fundamental error of the voltmeter, 7% ....cceceeces 4
Power supply -- from an alternating current network:
voltage, V ,.ivevienerncnrenans eevenene tesesene 220+10%
frequency, Hz ....... Ceesrrtereasseenes tesanaes 50
Dimensions of units, mm:
nonlinear distortion coefficient meter ...... .. 215X490%475
filters ...evevvess erssesessesnsesecscsssrosons 135X490%X475
Weight of units, kg:
nonlinear distortion coefficient meter ........ 25
filters ...ovevevennns teceseresanveansenesanraan 19

This meter is checked in accordance with GOST 13473-68 and Instruction 222-
65 "On Checking Electronic Voltmeters at Frequencies of Up to 1000 MHz",
Instruction 200-64 "On Checking Nonlinear Distortion Meters" and in accor-
dance with the technical description, operation manual, and manufacturer's
rating certificate included in the set.
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The Nonlinear Distortion Meter S6-5 is intended for measuring harmonic coef-
ficients of signals in the frequency range from 20 Hz to 200 kHz, The built-
in voltmeter makes it possible to measure alternating current voltage both

of a sinusoidal and of a distorted shape within the limits from 0.0001 to

100 V in the frequency range from 20 Hz to 1 MHz.

Moreover, the instrument can be used for measuring voltage ratios.

The principle of measuring the harmonic coefficient in the instrument is
based on separate —easurements of the root-mean-square value of the voltage

- of the total signal and the root-mean-square value of the voltage of the
higher harmonics. The harmonic distortion factor of the signal under study
is measured by the method of comparing the entire voltage being studied with
the voltage of the higher harmonics, i.e., it is determined from the expres-
sion:

l/l—‘a Vl...,.,
= /2="7 uil IEIU?.

where Uj -- root-mean-square value of the voltage of the i-th harmonic.

For the realization of this principle, the instrument includes the following
assemblies: matching device; input attenuator; input amplifier; amplifier
with a rejection filter; voltmeter; converter of the root-mean-square vol=-
tage value; calibrator; power supply unit.

The nonlinear distortion meter S6-5 is designed in the form of an individual
instrument in a caseless frame.

The instrument set includes: 1) matching device; 2) spare parts; 3) filter
at the customer's request; 4) technical description and operation manual;
5) technical record.

Basic Specifications

Frequency range of the fundamental harmonic of vol-

tages under study, Hz, at the inputs:
nonsymmetric ...... Ciee it ere e cesreees 20-+-200-103
SYMMELTIC +vvurvnrvurrnncnnnn.. Ceeiseerneeeeene.  20$20-103

Fundamental instrument error of the upper limit of
the scale, %:

0.027 of signal distortions at frequencies of up

to 20 kHz ....... Ceeeicriietireeiriannn 0.05
0.1% of signal distortions on frequencies from

20-200 kHz ..........

tesertitieraeesenssaons 0.1
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Input voltage range, V, of the instrument ......... 0.1 - 100
Root-mean~square voltage, V ...cceneeccsncsens esees 0.1'10'3-}100

Fundamental maximum permissible error of the volt-
meter on frequencies:

“up to 100 kHz .......... chetccsecninen cecusesen +0.04
up to 1 MHZ ...iiveevnens toceacassrensseceracaa 0.1
- Input resistance, kiloohms, not less than ......... 100
Power supply from alternating current networks:
voltage, V cececrveves seescesnessaenes ceccasuos 220410%
frequency, HZ ...ieeceeevenacoanas sssssnenene .. 50
voltage, V .....cc.n Ceescsesassscessensoonrenns 115+5%
frequency, Hz ....ccovveneas cecesscsancrssnenee 400
Power consumed from the network, V-A ....... eeseae 40
Dimensions, MM ....iveveevereness PN 490X135%355
Weight, kg ........ve. Cecessscarsrseenenns ceesesaan 14

The fundamental instrument error in the frequency range up to 20 kHz is
checked according to Imstruction 200-64 "On Checking Nonlinear Distortion
Meters".

The fundamental error in the frequency range from 20 Hz to 200 kHz is check-
ed by an indirect method determining the amplitude-frequency characteristic
of the entire measuring channel of the instrument and determining the level
of the internal background, noise, and harmonics of the instrument.

The built-in voltmeter is checked according to GOST 8118-74.
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CHAPTER 11
INSTRUMENTS FOR MEASURING PULSE SIGNALS
11.1. Time Interval Meters

Time Interval Meters I2-17 are intended for measuring the intervals of peri-
odic processes of the microsecond duration range synchronized by triggering
pulses.

The instrument conforms with the requirements of GOST 9763-~67 and is intended
for operation at the ambient temperature from 5 to 50 degrees C, an atmos-
pheric pressure of (10-40) Pa and a relative humidity of up to 98% at a tem-
perature of 30 degrees C.

The instrument is based on the compensation method of measuring time inter-
vals which, essentially, is the comparison of the interval being measured
with the reference interval.

The instrument includes a source of reference time intervals (delay gener-
ator) and a device for comparing the measured interval with the reference
interval (electron-ray oscillographic zero indicator) which thereafter will
be referred to as ''generator" and "indicator'. The generator is connected
in the triggering circuit of the indicator, and the signal being studied is
sent to the input of the vertical deflection system of the indicator. The
beginning of the measured time interval (leading edge of the measured pulse,
when its length is being measured) is brought into coincidence with the sight
on the screen of the indicator. Then, due to the changes in the triggering
delay of the indicator, the end of the measured interval (the trailing edge
of the measured pulse) is put into coincidence with the same sight.

The instrument set includes: 1) storage box with spare parts and accessories;
2) technical description, operation manual and instructions for periodic
checking; 3) manufacturer's rating certificate.

Basic Specifications

Time interval measurement range, seconds .......... 10.10-9=10-3
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Measurement range, pulse parameters, SEC ......cue- 10.10-9=2-10-3

Measurement error, seconds, not over 104 Tpeasurement =+ 1.10-9
(Tmeasurement -- the value of measured interval at a steepness of
the leading edges of the studied signals in the area of points
between which measurements are taken, not less tham 6 V/ns).

Amplitude of input signals, V, not over .......... . 150

Minimun amplitude of input signals is determined by the minimum
permissible size of the image on the screen of the electron-ray
tube (approximately 1-5 mm) depending on the parameter being
measured.

Sensitivity of the vertical deflection channel of
the plates, tube, mm/mV, not less than .......... .o 0.25

Parameters of Output Triggering and Delaying Pulses of Positive
or Negative Polarity

Pulse duration, microsecond, at the level of a 0.5
amplitudes ........... Ceteieaceiresenens cerenseeans 0.15-0.3

Pulse edge length, microsecond, not over .......... 0.13

Pulse amplitude, V, at a load of 75 Ohms with a
parallel capacitance of not more than 20 pF regu-
lated smoothly ......... Cietesenesiiseennns ceseenes 2-10

Pulse amplitude, V, at a load of 150 Ohms with a
parallel capacitance of not over 20pF regulated
smoothly ....... Cheseeuncrseanenen eresesscscscsenn 2-15

Pulse repetition period Tgetting, microseconds,
from 10 to 100:

with discreteness of setting, microsec ..... ‘e 10
with error of setting, microsec ..... cecivevean 1(10‘4 Tsettingt
0.1)

The Instrument €an Be Synchronized by An External Sinusoidal Voltage

Frequency, MHZ ......coevvevencerunnnes Ceerreeoeseas 1040.01%
Amplitude, V t.icuivernvernnronoveanns ecesacnananos 1-10

Frequancies of synchropulses, MHz .............c.... 5 and 10
Amplitudes of synchropulses, V, not less than ..... 1.8 and 5

(at a load of 150 Ohms with a parallel capacitance of not over 20 pF)
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Power supply of the instrument is from an alter-
nating current network:

voltage, V ieeeeresiionionsoosasanntossosnoanns 220+10%
frequency, HZ ....iviievieeiecrennorstessanncass 5040.5
with a harmonic content, %, Of ... ivieeevenanns 5

Power consumption, V-A:
delay generator ...iseseesssesssoscrssccnsencns 75
Iindicalor tieveeieesioosiosseerceacrssssveocencse 450

Dimensions, mm*

delay generator .....eveceesscecacsas eseeseans 570x370x310

indicator iceoeieriisen teteeseessaetetacenooans 300X663X450
Weight , kg:

delay generator ..... citecasnae O . 28

indicator ieeeoerinncens [ Crsessesecnns 35

The Meter of Time Parameters of Integrated Logic Circuits L2-35, This in-
strument is intended for monitoring ILS [ integrated logic circuits] by the
parameters of tOlz -- the delay time of the output pulse in relation to the
input pulse when the output voltage changes from the state "log.0" to the
state of "log.l"; t10, -- delay time of the output pulse in relation to the
input pulse when the cutput voltage changes from the state of '"log.l" to
"log.0"; t01z.r -~ the delay time of the spread of information in the logi-
cal element when the output voltage changes from the state "log.0" to the
state "log.1l"; thz r —- the delay time of the spread of information in the
logical element when the output voltage changes from the state "log.l" to
the state "1log.0"; t0.1 - the switching time from the state "log.0" to the
state "log.1'"; tl p ™" switching time from the state 'log.l" to the state
"log.0".

The meter can also be used in the mode of the classification and output of
the results of measurements on a digital printer and with the use of the
outer unit for programming. The instrument can measure the ILS parameters
with a number of inputs of up to 18 which are distributed for their purposes
in the following way: inputs -- 9, outputs =-- 4, power supply -- 3, frame-
work -- 1, additional input -~ 1,

The instrument satisfies the requirements of GOST 9763-67 with respect to its
stability against climatic and mechanical influences.

The meter consists of five units: conversion unit, indicator, mode unit, and
two power supply units.

The instrument set includes: 1) contact head; 2) intermediate panels {3 items);
3) shaper; 4) loads (2 items); 5) comnecting cords (12 items); 6) cables (6
items); 7) hands (2 items); 8) relays (3 items); 9) plugs (30 items); 10)
resistors (4 items); 11) incandescent lamps (2 items); 1I° signal lamps (5
items); 13) safety devices (6 items); 14) set of operatic. documents,
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Basic Specifications
Measuring range of time parameters, NS .......c--e. 3-1000
Amplitude of input and output gignals, V ..ecvaces. +(0.5-10)

Fundamen:al measurement error of time parameters of the ILS
8, = :(15+100/tx)%, (tyx -- measured time interval, ns).

Input resistance of the meter, MOhm .......ccevenes 1

Power supply -- from an alternating current network:

voltage, V ...... R TR senvae 220+410%
with a frequency, Hz, of ....... ... creceescoae 50+1
with a harmonic content, %, of ..c.e.... teseans up to 5

Power consumed by the instrument from the network,
VoA tevvveonnnns chiceneeeanas ceernaans RN covee up to 400

Tnstrument weight without packaging, Kg ....-.. 130

The Time Parameter Meter of Integrated Logic Circuits L-235 is intended for
the sorting of logical systems (ILS) by the parame.ers: t01l, -~ delay time
of the output pulse in relation of the input pulse when the output voltage
changes from the state "log.0" to the state "log.1"; tloz -- delay time of
the output pulse in relation to the input pulse when the output voltage
changes from the state 'log.1" to the state "log.0"; to-lz_r -- delay time
of the spread of the information in the logical element when the output vol-
tage changes from the state "log.0" to the state "log.l"; tzloz'r -~ delay
time of the spread of information in the logical element when the output vol-
tage changes from the state "log.l" to the state "105.0"; t01p -- switching
time from the state "log.0" to the state "log.1"; el p " switching time
from the state "log.1l" to the state "log.0".

The instrument can work in the mode of classification and presentation of
results to a digital printer.

The instrument can measure ILS parameters with a number of outputs of up to
18 which are distributed in the following way with respect to their purposes:
inputs -~ 9, outputs -- 4, power supply -- 3, framework == 1, additional in-
put -- 1.

i The instrument satisfies the requirements of Group II of GOST 9763-67 with
respect to its stability against climatic and the mechanical influences.

The instrument consists of an ILS time parameter meter (L2-33) and a pro-~
gramming unit.
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The L2-33 meter in the L2-35 instrument performs all measuring functionms.
It ensures the delivery of supply voltages, voltages of static states and
test pulses to the tested integrated logic circuit connected to it, the
switching of the output of the integrated circuit being tested, the setting
of the voltages of the reading levels at transient process signals of the
ILS being tested, conversion of the measured values to a code, comparison
of the measured time parameters with the prescribed permissible values, vi-
sual indication of the results of wmeasurements and classification, and in-
ternal control of the processes of measurement and classification.

The L2-33 meter delivers to its output connector signals controlling the pro-
gramming unit, signals for digital registration of the results of measure-
ments and classification, as well as signals for controlling an external
automatic loading device.

The programming unit programs the controlling of L2-33 (and thus the opera-
tion of L2-35)., It gives the switching sequence of the outputs of the
ILS being studied which are not covered by the test pulses, the signal shape
at the input and the output of the tested ILS, the operation range of the
meter and nominal values of the tolerance limits for each time parameter be-
ing measured. The programming unit changes the information delivered to the
L2-33 meter when special control signals arrive from it.

The instrument set includes: 1) connecting cords (2 items); 2) set of spare
- parts and accessories in a case; 3) punched card blanks (30 items); 4) pro-
gram preparation cards (30 items); 5) device for punching holes; 6) set of
operational documentation.

Basic Specifications

Range of the measured delay time, NS .....c.cenvvee. 3-1000

Power supply from an alternating current network:

voltage, V ..ccivnnen. cesisenanas Ceerranan ceeans 220+10%
frequency, Hz +....covvevennnnns stessrenscesssas 5041
harmonic content, % .....iieeeeccevnceccvonenons 5

Power consumed by the instrument from the network,
VA it ittt cevessesesesatasans 450

Dimensions of each unit in the L2-33 and the pro-
gramming unit, mm ........... feetesaccaenaos vorene . 480X420X240

Weight, kg ........ esesens Ceteencesisetssacenaanas 158
The Time Shift Source I1-8. This instrument (Figure 11.1) is intended for

defining the time coordinate and operation within meters of time intervals
of the oscillographic type.
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Figure 11.1

It works in the mode of internal and external triggering, produces the ref-
erence and delayed pulses, and ensures delay changes in a range of 0-1 sec.

The inner source of thc reference sequence produces a pulse with the repeti-~
tion frequency of the quartz generator of 10 MHz. In order to remove phase
distortion in the packet of pulses in the case of external triggering, pre-
lininary frequency multiplication of up to 20 MHz is used before selection,
and then, division again to a frequency of 10 MHz. Small time shifts of up
to 100 ns are obtained with the use of the delay line (discreteness 0.1; 1;
10 ns).

The principle of obtaining large time shifts (over 10 ns) is based on the
method of feeling frequency dividers with a regulated preliminary setting
by reference sequence pulses.

The instrument must operate in the modes of external and internal triggering.

The I1-8-(IVS) instrument is designed with the use of semiconductors and

_ microcircuits. It uses printed wiring. The instrument consists of the fol-
lowing complete assemblies: delay line; 15 switching devices; quartz gener-
ator units; power transformer; plate with diodes and control jacks; printed
wiring plate.

The instrument set includes: 1) time shift source I1-8; 2) technical descrip-
tion of the instrument; 3) kit of spare parts, tools, and accessories which
include: cables, plates, and a mixer.

Basic Specifications
Changes in the time position (Y ghift) of the delayed
pulse in the range of, seconds:

with external triggering .. 0-1
- with internal triggering ......ccvveeevrereocens 0-0.9998
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Setting error, seconds, T gh, ¢t, not over:

in the course of 30 days ....... eessrsesnasane +(5¢ 107'U shift
+5-10-9)
in the course of a YEAr ..v.evveeesecrocsansnes +(1- 21073 7 gnift
40.5-1079)
Repetition period of output pulses, microseconds:
with internal triggering .....ceceeeeiecscaness 10 microsec-106
with external triggering ............. crecsanns over 100
EXTOT, MOt OVEL ,4.viviueserossossavsosocssoonsasas 35'10’7 Trepeti-
tion
Amplitude, V, at a load resistance of Ry=50 Ohms .. 2-10
Instrument weight, kg, not over ....... certeseensnan 10
- Average operation time for 1 failure, hours ....... 700
The relative component of the setting error U hift +5:10~7 [ Tghift

is determined by the frequency error of the quartz generator]

The absolute error component = 40,5 is not determined with the aid
of an IVI [time interval meters] o% the type of I2-17 with the use of the
frequency period of 100 MHz as a reference measure and with the use of the
calibrator K-763.

The main means of checking are the following instruments: Ch3-34, S1-70,
12-17, G5-53, K-763, G4-65A.

11.2. Pulse Counters

The Single-Channel Counter PSO2-2eM is intended for counting the number of
stochastic or evenly distributed pulses in the course of a prescribed time
interval (exposure); measurement of the time during which the prescribed
number of input pulses arrive; delivery of command pulses controlling the
work of external instruments and devices; measurement of the repetition fre=-
quency of electrical pulses or a sinusoidal $ignal.

Stability of the instrument's parameters to climatic and mechanical influ-
ences must correspond to the requirements of Group II of GOST 9763~67.

The instrument operates on the principle of counting and storing by the scal-
ing decades the number of pulses delivered to the input of the instrument
during the time of prescribed exposure with subsequent information output in
the digital form to a digital readout printer.

The instrument is checked in accordance with the requirements of GOST 14346-

69 and checking methods given in the technical description included in the
set,
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The instrument set includes: 1) storage boxes (&4 items); 2) technical record;
3) technical description; 4) manufacturer's rating certificate.

Basic Specifications
Counting capacity ....... Cetsterceresasesanasaenras 106 pulses

Resolution time of the instrument for double pulses
of both polarities, seconds, not Over ......ecceocee 2.5-10-6

Frequency range of the input sinusoidal signal,kHz 10-3-400

In the pulse counting mode, the instrument ensures the
possibility of prescribing exposures, seconds...... 1, 3, 10, 30,
- 100, 300, 1000

Fundamental error of the result of the counted number of pulses
not over 1(8'105 N + 7-10-3 N/t + 1 unit of count), where N --
counted number of pulses; t -- prescribed exposure.

Fundamental measurement error of the time necessary for accumu-

lating the prescribed number of pulses is i(8.10'5 tmeasurement
tneasurement/Np + 2-10-4) seconds, where Np -- prescribed

number of pulses; tpeasurement -- time interval being measured,

seconds,

Additional error due to temperature changes, not more than one-

half of the fundamental error per each 10 degrees C.

Weight, kg ...oevvennnen sesresans s eeesceaas ceeseuan 6

The Buffer Storage Device BZU2-90 is intended for recording, storing, and
reading numbers given in a parallel code.

The buffer storage device BZU2-90 is a unit ofregisters (32 numbers 16 digits
each).

The electrical circuit of the device is designed with six plates of three
types: output plate (1 item); memory plates (4 items); input plate (1 item).

The BZU2-90 unit consists of: memory registers; synchronization unit, con-
version circuits; shaping assembly: decoding and control.

The front panel has 17 connectors of the SP50-73F type, and the back panel
of the unit has two connectors of the GRP:-2-46G02 type. The design of the
unit makes it possible to install and remove plates from the connectors
easily during tuning and repairs.
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The unit is protected by screens on both sides, as well as from the bottom
and the top.

The instrument set includes: 1) storage box; 2) buffer storage device BZU2-
90; 3) manufacturer's rating certificate.

Basic Specifications
Input resistance, Ohms, of inputs 1-16, "Recording" 50+5%
Minimum recording time, ns, does not exceed ....... 100
Length of recording signal, ns, not over .......... 50

- Resolving time on the recording signal edge and
code signal drop, NS, NOt OVET ....eeeevereonscnses 50

Minimum length of recording and code signals, ns,
not OVer ......... cevcecarsvanane et ieseettesesnans 50

Minimum reading time, ns, through the "Output" con-
nector does not exceed ....c.veeneeeon 100

Reading 1length, ns, not over ...... 50

- Recording of codes is done through matched inputs 1-16 "Recording",
but through unmatched inputs of the "input" connector. The unit
ensures the recording, storage, and readout of 32 numbers 16 digits
each,

Parameters of Signals of Matched Inputs

Input current, mA, for signals:
M10g.0" i, Cecresenessnntneasaane 2-20
"log.1" ....... -12436

Pulse buildup and decay time at a minimum amplitude,

Minimum pulse length, ns, at a level of 0.5 ....... 50
Parameters of Unmatched Signals
Input voltage for circuits, V:

B == .e

"log.1" .. iiueinnn.. cecosserenas

Input current, mA, not more than, for circuits:
- "log.0" ...vivennn .

1.6
L e~ S cereces 0.04
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Output voltage, V, (at a capacitance of 50 pF)
for circuits:

"log.0" ciieenniiiaen Ceecesiseaseeceesvoonanee 2.4-5
Ylog. 1" L..eeune.n ereaeeeaen cersesecreennnas .. 0-0.5
Output current, m, for circuits:
"log.0" ..i.eennn eesenene ceecanes ceseseen . 0.6
"log.1" ciiiiiiiiienans cevecaneareseerenssauas . 16
Pulse buildup and decay time, ns, not over ........ 15
Time of long continuous work, hours ........ ceeeeee 8
Power supply of the unit from a direct current
source with a voltage of, V ........... cetaecsesans 6
Dimensions, mm, MOt OVET +.ceeetoeccssessrscocvacns 100X239%X366
Unit weight, kg, NOt OVEr ..cviveerceecsccenanans .o 3.540.2

Operating conditions of the unit conform with the requirements of Group II
of GOST 9763-67.

Characteristics checked: work with the data channel, minimun recording time.

Instruments necessary for checking: reference instruments -- control unit
BKTs2-94, pulse generator G5-44, frequency meter Ch3-24, oscillograph S1-31;
auxiliary instruments -- frame VBTs2-90, power supply unit BNN2-90, mixer
unit BKA2-90, unit BSV2-90, unit VZA2-90, unit BTE2-90, unit BOA-98, output
registers BZTs-99. (Replacement is permissible with instruments of other
types with analogous parameters).

The nanosecond interval conversion unit BPV2-91 is intended for converting
nanosecond time intervals to a digital code.

The unit operates by the start-stop method of measuring time intervals when

- the time interval being studied is converted by an analog converter to an
interval which is Kcony times greater than the input interval, where Kgony
is the conversion coefficient, and then is filled by scale pulses of the
master generator with a definite table repetition frequency T.

The sequence of these pulses is an address code directed to the accumulator
of the multichannel analyzer from the address register.

The time interval being measured is Tj=mn+ 53 , where m is the number of
the channel; n is the channel width; 65 -~ is the measurement error.

The unit is protected by screens from four sides.
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The unit set includes: 1) storage box; 2) conversion unit of nanosecond in-
tervals BPV2-91; 3) manufacturer's rating certificate.

Basic Specifications

Parameters of Standard Logical Pulses of Negatlve Polarity

Input current, mA, for circuits:

"log.1" .......... Cetesecaeirenans cecescoeceves -12f—-36
B 07 N esassessccccenes =4=-420
Buildup and decay time, ns, NOt OVET .....ceceeesns 3
Error, %, for all values ......... cteseeccrsacracses 5
Time instability of channel width, %, not over .... 1
Differential nonlinearity of the unit K4, %, not
OVEL cevvone esesr0seeicoessseeseesessnesnnssrannann 1
Integral unit nonlinearity Kj, %, not over ........ 1
Maximum number of quantization levels ............. 210

Conversion time (tcop), microseconds, tcon.max=

[Ti + (MIg+tq) ]+10% [T4 -- time interval being measured;
M-1024 ~-"maximum channel jack; Tg -- period of the master
generator; Tg = 20 ns; Td -- internal delay; (M-Tg+t4)max=

25 microseconds].

Voltage, V, for signals:

"log.1" ,...... ceeees Ceeseerseesssesesrecssnnes 0-0.5

"log.0" ...... esearean eseas ceerecerensasaeans 2.4-5
Current, mA, for signals:

Mog. 1" L.iiieieiiieinonn cesescsersencnsesanne 16

"log.0" ...... Ceerereraees Goeessecsnsessaennss 0.4
Buildup and decay time, ns, with a load capacitance
of 100 PF, NOt OVEr ...veveeevennenoen tetesnsccnasas 50
Power supply of the unit from a direct voltage source,
Voeeiaeaeaannn, ceeeiesans Cesescrescasiasetaceencns 36; +24
Unit dimensions, mMm, NOt OVET +..veveernsnsseonnsns 80X329%X366
Unit weight, kg, not over .......oevuvun. cessssones 2.540.3
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Operation conditions of the unit correspond to Group II of GOST 9763-67.

The unit must be checked periodically by the metrological service of the
enterprise using the unit.

Characteristics checked: channel width and differential nonlinearity., Per-
iodic checks -- once a year.

Instruments necessary for checking: reference instruments -- time interval
generator unit BGK2-90, data accumulation and processing unit UNO-4096-90;
auxiliary set of reference spectrometric gamma sources 0SG1, basic detection
unit BDBS3-leM, power supply unit BNN2-90, power supply unit BNV2-95, decade
scaling device PP9-2M, unit BTA2-92, digital printing device UVIs2-95, frame
VBTs2-94.

Replacement with instruments of other types with analogous parameters is per-
missible.

The Counter Unit BSchTs2-92. This unit is intended for counting the number
of pulses arriving at its inputs; it works in a standard data channel.

The counter unit contains two 24-digit binary counters based on a circuit of
serial counting register. Each counter in the unit has an overflow signal
output on the front panel and an element indicating the presence of this sig-
nal.

The front panel has six connectors and two indicators. The elements of the
circuit are located on a printed plate.

The unit set includes: 1) storage box; 2) unit of two counters BSchTs2-92;
3) manufacturer's rating certificate.

Basic Specifications
Number of counters in the unit ......co00vceenn ceee 2
Number of binary digits in each counter ...... e 24

Input resistance, Ohms, of each counting input of
the counters (VKhl, VKh2) and each control input

STROB1, STROB2 ..... Ceriaeeaeas Ceirereeesnas 50+5%
Input current (for matched input), mA, for circuits:
"log.0" .vivvveevannn ecitctsecrnensasseeseenees from 2 to +20
L T R from =12 to =36

The parameters of nonmatched overflow signals, as well as the
parameters of logical communication signals with the data chan-
nel of the frame correspond to the values given in Table 11.1.
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Table 11.1
Signal Parameters Logical Logical
"0" "1"

- Input voltage, from 2.1 to 5 from 0 to
Input current, mA, not over 0.04 +0.8
Output voltage, V from 2.4 to 5 1.6
Output current, mA, not over 0.6 from 0 to

+0.5
16
Resolving time for two pulses, ns, for each
counter in the unit, not over ........ vesrescacvone 10
Pulse duration, NS, NOt OVET ...eeecescesveoessoses 5

Resolving time, ns, for the counting input and control
input of each counter, for the edge of the control signal
and decay of the counting pulse, as well as for the edge
of the counting pulse and control signal decay,

NOL OVEL .ocevscesvossasacesosecssssrasacsssannsose 10

Maximum counting frequency, MHz, of periodic signals
for each counter, not less than ....coecvevicacoccee 100

Duration time of continuous work of the unit, hours,
" ) not less than ......ceeeevecrsnceccscesroscesccnnns 8

Power supply of the unit is from a direct current

source with a voltage, V, of ..cccvicceecancesnnose +6
) Dimensions, MM, NOL OVEL .vevssecossvasssssccsvacss 20X239%366
Unit weight, kg, NOt OVEXr ...veevveesocsonsnscascne 140.1

The operating conditions conform with the requirements of Group II of GOST
9763-67.

Instruments necessary for checking: refrence instruments -- unit BKTs2-94,

pulse generator G5-44, frequency meter Ch3-24; auxiliary instruments -- frame

VBTs2-90, power supply unit BNN2-90, unit BKA2-90, unit BSV2-90, oscillograph
- S$7-8, unit BOA-98-01, delay unit BZA2-90.

Replacement with instruments of other types with analogous parameters is per-
missible.

11.3. Pulse Parameter Meters

The Pulse Parameter Meter I4-3. This instrument is intended for measuring
the generalized amplitude and length of periodic and single video pulses
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of positive and negative polarities with a length from 5 ns (periodic) and
from 10 ns (single) to 3 microseconds and an amplitude from 10 mV to 10V
at a reciprocal of the pulse duty factor of over 1000.

The operation in the mode of measuring video pulses consists in the follow-
ing: the measured input pulses of positive and negative polarities are de-
livered through the built-in attenuator to the transistorized pulse stretch-
ers. At the outputs of the integral converters, there are pulses with a po-
larity opposite to the input pulses whose amplitude is a linear duration
function and amplitudes of the input pulses. The ratio of the amplitudes

of the converted pulses at the outputs of two converters do not depend on
the length of the pulses, but serve only as a function of the amplitude and
shape of pulses. The instrument indicates a value proportional to the loga-
rithm of the ratio of the amplitudes of the stretched pulses which, in turn,
is proportional to the amplitude of the signals being measured, therefore,
the scale of the pointer-type length indicator is logarithmic. The duration
of the pulses is measured by finding the ratio of the amplitudes of the
stretched pulse obtained from the linear signal stretcher proportional to
the generalized amplitude of the pulse being measured. ‘

The pulse parameter meter I4-3 is designed as an independent instrument with-
out a case.

The instrument set includes: 1) differentiator; 2) coaxial adapter of 50-75
Ohms; 3) resistor attenuator of 20 dB; 4) plates (2 items); 5) connecting
cables (8 items); 6) screwdriver; 7) safety devices (2 items); 8) transistors
(2 items); 9) electronic indicator; 10) switch; 11) technical description
and operation manual with manufacturer's rating certificate.

Basic Specifications

Input resistance of the instrument, Ohms ......... . 50

Range of amplitude changes of single and periodic

pulses, mV ......... tecsseseessarrsee cresieeseens .. 10-30
Fundamental measurement error of single pulses in the
subranges:

30-100; 100-300 ns; 0.3-1; 1-3 microsec ....... 10

10-3, ns ...... e erieeenetesssaenns PP +(15% A + 2 mV)

(A -- pulse amplitude)

Fundamental measurement error of periodic pulses in
the subranges:

30-100; 100-300 ns; 0.3-1; 1-3 microsec ....... +5
5-10 and 10-30 ns ......c00nn Ceteeseccnsavenoas +(15%/A+2 nV)
Error of the built-in attenuator, 7%, does not ex-
ceed ..iiiieiierianaanias ceiereesiereneaonneon ceses 16
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Error of duration measurement referred to the finite value
of the measurement limit within the duration range from 5 ns
to 3 microsec in the periodic mode and from 10 ns to 3 micro-

sec in the single mode does not exceed +15% T+ 3 ns (T --
pulse duration).
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CHAPTER 13
MEASURING AMPLIFIERS
13.1. Selective Amplifiers
The Selective Amplifier U2-8 (Figure 13.1) is intended for amplifying and
separating sinusoidal-shape small voltages and for converting a root-mean=-

square voltage to a constant voltage under laboratory and workshop condi-
tions.

Figure 13.1

With respect to its climatic and mechanical requirements, the instrument be-
longs to Group II of GOST 9763-67.

The instrument operates on the principle of direct selection and amplifica-
tion of the frequency of the signal being measured. The synchronous conver-
ter is based on a gating circuit with an interna! reference generator covered
by a phase frequency control system. The instrument produces amplification
in the wide-band and selective modes and converts alternating voltage to
direct-current voltage by two methods: linear and synchronous.
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- The instrument is fully transistorized and uses microcircuits, The circuit
is based on the functional assembly method using printed-circuit cards. The
printed-circuit cards are placed in cast aluminum blocks connected by bunch-
ed conductors with detachable connectors.

- The instrument set includes: 1) selective amplifier U2-8; 2) measuring ca-
bles (4 items); 3) repair cables (2 items); &) connecting cables; 5) clamps
(2 items); 6) T-joint SR-50-94P; 7) end cap (by special order); 8) tubes
SMN-10-55-2 (6 items); 9) safety devices VP-1-0.25A (6 items); 10) techni-
cal description and operation manual; 11) technical record; 12) storage box.

Basic Specifications

Frequency range of voltages amplified by the instrument,
kHz, in the operation modes:
in wide-band mode with linear conversion ...... 0.02-200
in the selective and wide-band modes with syn-
chronous conversion (covered by four sub-
TANEES) coevvosonoanaassoas et resesananeans 0.02-100

Normalizing value of output voltages, V, at a load
of not less than 1 kOhm ....evvvevneansans 1

The amplification factors of linear and synchronous conversions have a step-
by-step control every 10 dB within the limits given later in the text.

The normalized error for the output in the entire frequency range does not
exceed the values shown in Table 13.1.

1 Checking is done by the method of comparing the indications of reference
voltmeters.

The voltage of the direct and alternating currents at the outputs is con-
trolled by the voltmeters V2-25 and F584, respectively. The voltage is de-
livered to the input of the amplifier from the generator G3-102 through the
reference attenuator ASO-3M; voltage at the input of the attenuator is con-
trolled by the voltmeter F584.

The normalized output error in the selective mode and in synchremous conver-
sion is determined as an algebraic sum of the error of a part of the cali-
bration (1 kHz + 10%) and the nonuniformity of the frequency characteristic
in relation to the calibration frequency for the amplification (conversion)
factor of 40 dB.

The amplification (conversion) factor of the instrument is determined by the
formula kampl = (A+201 g Uoutput/Vattenuator), Where A is the attenuation

of the attenuator ASO-3M; Uoutput 18 the voltage at the instrument's output,
V; Uattenuator LS the voltage at the inmput of the attenuator ASO-3M, V.
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Table 13.1
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20--90 6 10 9 15 15 25
100 251 2 {15151 1512
Ho — - 25 15 15 25
- 120 — — — 15 15 19
130 —_ — — —_ - 25

Key: 1. Amplification factor (conversion), dB
2. Ervor, %

3. Wide-band mode 6. Conversion
_ 4, Selective mode 7. Linear
5. Amplification 8. Synchronous

The error in the amplification (conversion) factor is determined at an out-
put voltage of 0.9 V.

13.2. High-Frequency Amplifiers

The superhigh-frequency amplifier URZ-17 is intended for amplifying and modu-
lating signals in the decimetric and centimetric wave ranges, as well as for
stabilizing the output power levels.

B The instrument satisfies the requirements of GOST 9763-67.

The instrument operates on the principle of amplification and modulation of
superhigh-frequency signals by means of an amplifier using a low-power travel-
ing-wave tube (LBV).

The amplifier is designed as a separate portable instrument without a case:
it can be built into a bay with the front panel 480 mm wide.

The instrument set includes: 1) storage boxes (2 items); 2) box; 3) high-fre~
quency connecting cable; 4) low-frequency connecting cable; 5) directional
coupler; 6) coaxial adapters (3 items); 7) thermoelectric heads; 8) releas-
ing device; 9) safety devices (5 items); 10) brackers (2 items); 11) angle
bars (2 items); 12) screws (4 items); 13 technical description and operation
manual for the thermoelectric head; 14) rating certificate for the thermo=-
electric head; 15) technical description and operation manual for the ampli-
fier; 16) rating certificate for the amplifier.
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- Basic Specifications

Output power, W:

in the saturation mode ....¢.veveevivrinnnnenns 0.055
at a load with KSVN [voltage standanding wave
Tatio], MOt OVEr ..v.vveerevens Cresereeiees 1.4

Amplification factor, dB, in the linear mode, not
less than ......... cevessasasssrane teetrcesrccsenns 25

The instrument ensures pulse modulation of the signal by a
meander with the frequencies: 100+l kHz (internal modulation)
and from 0.4 to 100 kHz (external modulation) at a voltage

of the modulating sinusoidal signal from 10 to 40 V. In

this case, the buildup and decay time of the high-frequency
output pulse is not more than (0.1 T40.5) microseconds, where
T is the pulse duration.

The Instrument Has Provisions for External Pulse Modulation:

Positive pulses with a length, microseconds, of ... 0-10

Pulse repetition frequency, KHz ...v.ovvevevnensnas 1-10

Length of positive and negative pulses, mic.ousen .. 10-100
) Their repetition frequency, KHZ ......vvvvensn. e 0.4-1

Depth of pulse modulation in the linear amplifica-
= tion mode, dB, not less than ......covevevennnnennns 6

When the Instrument Works in the Continuous Mode with a
Thermoelectric Head and in the Linear Mode with a Directional

Coupler:
R Length of transitional period, seconds, not over .. 5.10"3
Stabilization factor, not less than .........o0ee... 100

KSV [standing wave ratio] of the instrument's out-
put, not over ...... cerreaaes Ceereseteaiiaan. cenean 1.5

Power supply of the instrument from an alternating
current network with a voltage, V, of .......0..... 220+22

Power consumption at the nominal voltage, V.A ..... 150
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- 13.3. Wide~Band Amplifiers

The Wide-Band Amplifier U3-29 is intended for detecting radio pulses with a
length from 0.05 to 10 microseconds and their preamplification to a level
ensuring the observation of the envelope of radio pulses on oscillographs,
as well as for amplifying sinusoidal pulse signals in the frequency range of
50 Hz - 20 MHz.

The wide-band amplifier consists of an input stage with an attenuator, three
stages of video amplifiers with emitter followers, a power supply unit, a
calibrator, and four external detector heads.

The instrument set includes: 1) storage box with a kit of spare parts, tools
and accessories, including auxiliary equipment; 2) detector heads (0.05-4,
3.86-10.02, 8.15-12.42 and 11,72-17.85 GHz (4 items); 3) waveguide-to-coax-
ial adapters (2 items); &) coaxial adapters (3 items); 5) input cable; 6)
connecting cables (4 items); 7) connecting wires (2 items); 8) laboratory
clamps (2 items); 9) description, operation manual, and manufacturer's rat-
ing ceritificate.

Basic Specifications

Passband of the amplifier, MHZ .....cvvvvvcvnracens 0.05-20
Nonuniformity of the frequency characteristic within

the limits of the passband, dB, not over ........e. 2
Amplification factor, not less than .......ccvee... 200

Input voltage range of the instrument, mV .eco..e... 1.5-200
Frequency range of detector heads, MHZ .......cc0un 50-17,850
Standing wave ratio of detector heads, not over ... 2.5

Power consumed by the instrument, V-A, not over ... 50
Dimensions, MM ....c.eeeeeenevececrecnsens tetoeeaes 492X135X355
Weight, kg ....... N N cetieaaes 13.5

13.4. Multipurpose Amplifiers

Five-Channel Amplifier F1510. The direct and alternating voltage semicon-
ductor five-channel amplifier with current efficiency F1510 is intended for
amplifying low voltages by means of oscillographs, recorders, and other in-
struments.
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This amplifier is intended for operation at ambient air temperatures from
5 to 40 degrees C and a relative humidity of up to 80% in the entire temper-
ature range and must correspond to version V of Category 4, 2 (GOST 15150-
69). The use of the amplifier makes it possible to expand the possibilities
) of uaing oscillographs, registers, and indlcating instruments, The ampli-
fier 1s designed as a portable unit, and, depending on its version can be
- placed in a standard bay, or on the working bench of the operator., Each
channel of the amplifier is designed as a self-contained unit. Within the
housing of the channel, there is a fiber-glass laminate plate with printed
wiring. All channels are combined in a common casing.

The body of the amplifier has rumners for placing it in a standard bay. The
amplifier is secured in the bay with four screws.

The instrument set includes: 1) connecting cords (6 items); 2) power cord;
3) bhandle for removing the chamel from the housing; 4) incandescent lamp;
5) protective devices (5 items); 6) packing box; 7) technical description
and operation manual; 8) manufacturer's rating certificate.

Basic Specifications

Parameters of the amplifiers depending on the nominal value
of the input voltage are given in Table 13.2.

Table 13.2
Hounnaavnoe Homunasproe Ho A
- irteare | canpatiee, Prasmeoae "™ | Comormrens
mnpune{ig ms. xOn nepexasn, xa, MA' RYaKH,s
) (2 B) wAmB |4 (5)
10 gg gg 300+20
. o ' 50+3,5
(¢ 6) 15 30 30020
20 Boree 50 | 57 75 50%3,5
50 0.6 30 30020
1.5 75 50+3,5
100 2:+4:0,05 0.3 30 300+20
_ 0,75 75 5035
200 40,1 0,15 30 5004-20
0.375 75 50+3,5
500 10-£0,25 0,06 30 3004:20
0,15 75 50+3,5
1000 2005 0,03 30 30020
0.075 75 50+3,5
B Key: 1. Nominal valuc of input voltage, mV
2. Input resistance kilohms
3. Nominal value of transmission factor mA/mV
4. Nominal value of output current, mA
5. Load resistance, Ohms 6. Over 50
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Transfer factor measurement error, 7% seeeoseescrsce 4
Normal frequency region, HZ .....evveveeccreacansne 0-20,000

Nonlinearity of frequency characteristic, %, not
OVET 4 vressseoovsosssassssasssassssssaceoassssssssns 4

Resistance of the signal source, kOhm, in the mea-
surement ranges with nominal voltages of 10, 20, and
50 MV, NOt OVEr ..eeeucensocnnonns Ceseseesssuasure 1

Resistance of the signal source is not limited in measurement
ranges with other input voltages.

Preheating time of the amplifier, minutes, does
not exceed .,.......... 30

Amplitude value of noise voltage of the amplifier
(including stray pickup and interference) in the nor-
mal region of frequencies, %, from the nominal values
of output currents, does not exceed .......cvei0e00e 4

Drift of the zero level, kV/h, adjusted to the input

of the amplifier at an ambient air temperature of

20+5 degrees C after two hours of preheating, does

NOL eXCEEA tvvveriousecrunssrensoncsococoncsnsorsssl 150

F1510 amplifier is fed from an alternating current

network:
voltage, V voveevennnnn e cesecsenseniiee 220'_"]1-(;;:
frequency, HZ ...ivveeoeresesossevcconsssnssssos 504+2%
Power consumed from the power network, V-A ........ 200
Dimensions, mm:
bay-model amplifier ....... teecescscosssonssrese 521X158x515
portable-model amplifier ...... teessosssicanies 589X170X489
Weight, kg:
bay-model amplifier ....ecveeeeecennnsvcncanesse 27.5
portable-model amplifier ......vvveccenneennrne 26.0

13.5. Direct Current Voltage Amplifiers
The Electrometric Amplifier U5-8 (Figure 13.2) is intended for measuring

small voltages and weak currents of positively and negatively charged parti-
cles from sources with a high internal resistance.
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3 Figure 13.2

These devices are used in electrometry, mass spectrometry, and in various
areas of physical and chemical measurements. The amplifiers are intended
for operation at ambient air temperatures of 10-35 degrees C and a rela-
tive humidity of up to 807 at 20 degrees C.

The instrument operates on the principle of measuring weak currents by the
voltage drop from the current being measured at a known resistance.

The measured current I from a source with a large internal resistance cre-
ates a voltage drop U on a known resistance R which is an element of a cir-
cuit of a hundred-percent parallel negative feedback of a direct-current
amplifier with a large input resistance. The value of the measured current
is determined by the formula I = U 4 ut/R, where Uoutput is the output
voltage of the amplifier; R is the resistance of the negative feedback cir-
cuit,

Voltage is measured with a circuit with a hundred percent sequence of nega-
tive feedback.

The amplifier set includes: 1) remote unit VB-1; 2) measuring umit; 3) con-

necting cable; 4) set of accessories and spare parts in a ZIP box; 5) stor-

age box; 6) technical description and operation manual; 7) technical record.
Basic Specifications

Measured voltage, V .uiveeecevocecoceeccnocnonncann i'10'3ﬁ}1100

Nominal values of impedances of input resistors,
ohms ....... RS [+ 2 > 1L I 11
Measured currents, A .......... Geseriectiataconevos _1-3-10'15.1-1"10'4

Fundamental reduced error of voltage measurements, %, at voltage
limits, does not exceed:
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0,01V L.viiiiienecanans cheeeeans ciecacesane 10
0,03V ,iuveevnnanns N cerecrans cecenes 4
0.1V ...... B T R R R .. 2.5
0.3-100 V ..vviveesoeoaorossnosnsosssasvansnces 1.5

Error of current measurement is shown in Table 13.3.

Table 13.3
TlprpemnocTs RIMepenus TOK4, %, NPH CONPO-
Tagenne HANPEXERNS AR (25 THBACHNR BIOANMIX peBHcTOPOd, O
PX0RROM Pu"“(b
' 10" 100 10
23N\ VIR
7 \F)
300uB; 1 B ] 2 %
100 B 8 3 2
30 4B 10 ]
10 uB 16 10 10

Key: 1. Voltage drop on input resistor
2. Current measurement errors, %,
at input resistor impedance, Ohm.

Maximum electric zero drift of the instrument at a

constant ambient air temperature, does not ex-

ceed ..iieeiiiiniennane serenien cesssssssans teeeenens 2 mV in 20 min
Displacement current A, does not exceed ......ece.. £-10-15

Output resistance of the amplifier, Ohms, not over. 5

Power supply of the instrument from an alternating

current network:
voltage, V ccvveeenenonns Cecsereastssseeenaanen 220422
frequency, Hz ....... cssecsrecaseseen cececstess 5040.5

Power consumption of the amplifier from the network,
V-A, does not exceed ,...evvveecesn tecescerssoseons 40

Dimensions, mm:

remote unit ...ieeececoens [P eesesesecsens 100X145
measuring unit ........... teeevaseenersusenanan 360X184X223
Weight, kg ...oevevens sertevssenesscnsevssserneree 9.5

Direct-Current Measuring Amplifiers F756, F757, F758, F759 are intended for
linear conversion of direct current voltage to a standardized direct-cur-
rent output signal (F757, F759) or voltage (F756, F758).
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These amplifiers can be used in complex automation systems in communication
circuits of sensors of electrical and nonelectrical values with measuring
and monitoring devices, in automatic control systems of technological pro-
cessas for expanding the measurement limits of electrical measuring instru-
ments.,

The amplifiers are intended for operation at temperatures from 5 to 50 de-
grees C and a relative humidity of up to 807%.

Direct-current input voltage is converted to alternating voltage by modula-
tors based on a bridge circuit using field-effect transistors. The alter-
nating current amplifier consists of two amplification cells -- Ul and U2
using integrated microcircuits. The outputs stage of the amplification
cell U2 uses a transformer circuit. A full-wave compensated transistor key
with an RC-filter at the output is used as a demodulator. The prescribed
technical parameters are obtained by introducing a noninverting sequence of
voltage or current negative feedbadk.

The modulator and demodulator are controlled by a generator based on the
Royer circuit. The pulse recurrence frequency is 2.5 kHz,

The instruments are designed in the form of a cassette suitable for instal-
ling in instrument bays, panels, and cabinets.

The instruments set includes: 1) jack plug; 2) cable plugs (2 items); 3)
packing box; 4) manufacturer's rating certificate.

Input resistance, kiloohms, not less than ......... 10

Input signal of the amplifiers changes within the
following limits for the amplifiers:

F756 and F758 on a load from 2 to 10 kiloohms . +10V
F757 and F759 at a load from O to 2.5 kiloohms. 45 mA
a Power supply from an alternating current network:
voltage, V .......... ereeees cevees ceeecasaas .. 220+10%
frequency, HZ ....cvveveocrscnnnsococcosacncnne 50
Power consumption from the network, V.A ...... e 7.5
- Setting time of the output signal, seconds, not
OVETr ,4uvens et iereeaeas ceeteacrceecenrnrecnecenan 0.1
Dimensions, mm .....veecevncevenrnnn ceetircecaseanne 40X180, 5X330
Weight, kg ..... cereraes cecesccesseaessssvenssnnneo 2
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Table 13.4
(1 Kosppuunenr Kaace
- Tun yc;?.lurtlll .le:::i;’;e:::l::r:.li (3) nmu«u (é’o'umcu

@756 010 1000 10
(5) 04-20 500 0,6
050 200 0.2

0100 100 0.1

0500 : 50 0.1

0500 20 0,1

01000 10 0,1

757 010 0,5 uA/MB 1,0
0+20 0,25 uA/uB 0.5

0450 ) 0,1 nA/uB 0.2

0100 ~f 0.05 vA/uB 0.1

0200 . 0,025 MA/mB 0,1

0500 0,01 mMA/uB 0!

01000 0,005 mA/uB 01

@758 0+10 1000 . 15
020 . 500 15

050 . o 200 . 10

0100 <4 100 ' 0.5

0200 ) 50 = 0,5

0500 W 20 0.5

0+1000 10 05

@759 0x10 0,6 uA/uB 15
0120 ” 0,26 MA/mB 15

0+50 . 0,1 uA/MB 1,0

0100 0,05 NA/MB 0,6

0200 0,025 wA/mB 0.6

0:+500 0,01 xA/uB 05

01000 0,005 mA/uB 05

Key: 1, Type of amplifier
2. Input value measuring range, mV &4, Accuracy class
3. Transmission factor 5. F756

_ 13.6. Shaping Amplifiers

The Shaping Amplifier UF-1(Figure 13.3) is intended for amplifying and con-
verting electrical signals to negative-polarity rectangular-shape voltage
- pulses for delivery to electronic meters and frequency meters, as well as

to rectangular-shape current pulses with a code characteristic for record-
ing on an oscillograph.

The amplifier is a part of a set of a standardized bench-type conversion
indicating electronic equipment for turbine flow sensors. A signal ampli-
’ fied to the necessary level is delivered to the input of the shaper, where
it is converted to rectangular-shape pulses. Positive polarity rectangular-
shape pulses are delivered from one of the outputs to input of the divisions

decade D1, and negative-polarity pulses go from another output to one of the
inputs of the current divider.

The dividion decade D1 is connected with the division decade D2. Each of

decades ensures the division of the input pulse frequency by 10. Rectangular
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Figure 13.3

pulses of negative polarity go from the code division decades D1 and D2 to
the input of the logical assembly in which each tenth and ninetyninth pulse
is separated. The separated rectangular pulses of positive polarities from
the output of the logical assembly go to the second input of the current
divider.

The current divider converts the rectangular voltage pulses arriving at both
inputs to current pulses when each tenth and ninetyninth current pulses are
not less than 1.5 times greater than the remaining pulses. The rectangular
current pulses are delivered from the output of the current divider to a
light-beam oscillograph.

The rectangular pulses of positive polarity from the output of the shaper
and from the outputs of the divider decades D1 and D2 with a frequency of
1, 10, and 100 times, respectively, smaller than the input frequency are
delivered through the assembly of emitter followers to electronic meters
and frequency meters.

All circuits of the instrument are fed from an internal power supply source.

The instrument has a light indication of the passage of the signal to the
output. In the "Control" mode, the light indication signals the operation
capacity of the instrument and the condition of the current load circuit.

The UF-1 amplifier is a portable instrument and consists of a sectional
frame, a rack, two planks, an amplifier, plate 1, plate 2, decades Dl and
D2, and a rectifier. The sectional frame is the rigid front and back frames
connected by cast rods., The front and back panels are secured in front and
behind the rack. On the right side of the sectional frame, the rack is se-
cured to the front and back frames, and two planks are secured on the left
side.
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From the top and below, the frame is covered by Il -shaped cases with ven-
tilation openings. The upper case has a carrying handle, and the lower case
has the legs of the damper.

The instrument set includes: 1) shaping amplifier; 2) safety devices (2 items);
3) sockets (3 items); 4) cable plugs (3 items); 5) lamp SM-37; 6) neon lamp
1N-0.2-1; 7) technical description and operation manual; 8) manufacturer's
rating certificate.

Basic Specifications

Frequency range of the sinusoidal-shape input sig-

nal, HZ ...ieivirennnnnconacsasacans Cerasreseanens - 10~-2000
) Amplitude range of the input signal, mV ........... 20-2000
Sensitivity threshold, mV, not over ........... veee 20

Voltage pulses recurrence frequency at the outputs "1:1",
"1:10", "1:100", less than the frequency of the input sig-
nal by 1, 10, 100 times respectively.

Voltage Pulse Parameters:

pulse duration, microseconds, not less than ... 50
edge length, microseconds, not over ...... cenes 20
pulse amplitude, V ...c.ciuiceiacnnrennen sessnce from 6 to 12

Current pulse recurrence frequency at the "Output' is equal to
the frequency of the input signal.

Each tenth and ninetyninth pulse have a code characteristic -=-
amplitude separation in relation to the remaining pulses. Current
pulse parameters (at a load resistance of 20 Ohms):

pulse on-of-time ratio ........ teesseans PR 2-3
amplitude adjustment limit of each ninth and
ninetyninth pulse, mA, not less than ....... 12-16

ratio of the amplitude of each tenth and ninety-
ninth pulse to the remaining pulses, not less
than ......... ceeeeas N cereies 1.5

Error in the ratio of the frequency of the input
signal to the frequency of the output signals, not
OVET vovrnencnsacannnsnsans ceresesisocaas cevisvans 40.05

Parameters checked: sensitivity threshold in the frequency range of 10-2000
Hz -- not over 20 mV; voltage pulse parameters -- at outputs ''1:1"; "1:10";
"1:100" in the frequency range of 10-2000 Hz: current pulse parameters (at

a load resistance of not over 20 Ohms) in the frequency range of 10-2000 Hz.
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The error in the ratio of the frequency of the input signal to the frequency
of the output pulses, %, not over 10.05.

The main means of checking are: generators G3-49 and G3-56; oscillograph
S1-65; K12-22; frequency meter Ch3-46; resistance box R-33; voltmeter V3~40,
Checking conditions are normal.

The checking consists of external inspection, checking the operating ability,
determination of metrological characteristics, and registration of the re-
sults of the checking.

13.7. Logarithmic Amplifiers

Logarithmic Amplifier U3-28. The U3-28 instrument is intended for expand- -
ing the dynamic range, increasing the sensitivity and accuracy in respect

to amplitude measurements. When used together with instrument Kh1-38, it

can be used also as an independent two-channel wide-band measuring amplifier

with a linear and a logarithmic amplitude characteristics.

The instrument is a wide-band transistor amplifier with a nonlinear automa-
tic gain control (ARU). The ARU can be turned off in order to create a
linear mode with a regulated gain factor.

The instrument set includes: 1) tester; 2) attenuator 10 dB; 3) high-fre-
quency connecting cables (5 items); 4) connecting cord; 5) storage box; 6)
base; 7) electron tubes (2 items); 8) signal lamps (2 items); 9) safety de-
vices (3 items); 10) manufacturer's rating certificate; 11) technical des~-
cription and operation manual.

Basic Specifications

Nonuniformity of the amplitude-frequency charac-
teristic, dB in the frequency ranges:

0.5-50 MHz, NOt OVEY ....cvesuennvn cenues crecans +1

20 kHz - 100 MHz, not over ......... ceveonan .es +2
Dynamic ranges, dB, in the logarithmic scale ...... 80; 60 and 40
Gain factor in the linear mode, dB ......... e 0-60

Nonlinearity of the amplitude characteristic, a..
in the linear mode ........coveunvencess Coeona eeas 0.4

Nonidentity of amplitude-frequency characteristics

of one channel in relation to another, dB ........ . 0.3
Voltage of the input signal of the amplifier, V:
maximum ..... e ereieiisteeater e Ceesesans 1
MINIMUM toieiennnnnnnorneonncenrnnenonnns veee 0.1
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Maximum output high-frequency voltage, V, at a
load of 75 Ohms ....... eureseresesceanaesesnerrnans 0.5

Input and output resistance of the matched channel,
Ohms, at a voltage standing wave ratio of 1.2 ..... 75

Input impedance of a high-resistance tester, kilohms,
connected in parallel with a capacitance of 10 pF in

the frequency range of up to 30 MHZ .......ocvoenvs 30
Power consumption, V+A ...icceevacvsccnes cesenesans 60
DimensionsS, MM s.eeeeeecoesscoscscssccassncvsnss eee 480%120X300
Weight, kg .ueceeeenn eeeesenvtstcascassensanasanns 13
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- CHAPTER 1%
MEASURING GENERATORS
14.1. Noise Signal Generators

- Noise Gemerators G2-41, G2-42, G2-43. The instruments are intended for use
as noise signal sources in measuring noise factors of reception-amplifying
devices and consist of a gas-discharge tube serving as a noise source and
a transmitting line.

Noise generators are a section of a waveguide in the center of whose wide
wall a gas=-discharge tube is located. The inclined position of the tube in
the waveguide ensures an even introduction of losses during the discharge
on a sufficiently long line, due to which it is possible to achieve the re~

- quired matching of the noise generator with the transmission line in a wide
frequency range.

In order to reduce resonance phenomena, the noise generator G2-43 has a nar-
row slit cut out in the middle of the wide walls of the waveguide and the
shielding tube of the generating section.

The instrument set includes: 1) set of spare parts; 2) set of bracing devices;
3) manufacturer's rating certificate.

Basic Specifications

The working frequency range and the comnnecting dimensions
of the output waveguide are shown in Table 14.1

The value of the spectral density of the noise power is
recorded in the rating certificate for the instrument.

Standing wave ratio of the output of the generator,

not over:
with a cold tube ,..ccvveervnennecnasns cerecann .. 1.3
with a burning tube ....evveveneenconne 1.25
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Table 14.1
[@9) (2) Thn renepatops
XspaxTapuerues 1241 | r2e | r.4
- P;_lanas((gl)qnﬂm. 12,04—17,44 17,44—25,86 25,86~375
N Ce\lllenne (Rﬂ"““‘ 1748 11%5,5 7.2X3,4
)!l‘:h:;mu. w (5) | 306x63x35 | 396X55X29 | 286X65X24

Rey: 1. Characteristics 3. Frequency range, GHz
2. Generator type 4, Waveguide section, mm
5, Dimensions, mm

The Coaxial Noise Generators G2-5B, G2-6B are intended for use as a source
of a calibrated noise signal in measuring the noise factor and the amplifi-
cation factor of reception-amplifying devices.

These generators belong to Group IV of GOST 9763-67 with respect to their
stability to climatic and mechanical influences.

The noise source is the gas-discharge tube in the coaxial line. The neces-
sary matching of the tube with the coaxial line is ensured by the selection
of the diameter and the winding pitch of the spiral within the coaxial line.

The generator has two high-frequency connectors: a matched 1load is connect=-
ed to one of them, and the other is intended for removing the noise signal.

The generator set includes: 1) modulator; 2) matched load with a constant
phase; 3) plug comnector; &) cable; 5) releasing device; 6) assembling key;
7) coaxial adapters (2 items); 8) gas-discharge tubes; 9) storage box; 10)
technical description, operation manual, and manufacturer's rating certifi-
cate.

Basic Specifications

Generated frequency ranges, GHz, for generators:

G2-5B s.iireninnn ceereeaea e eireseseseneseras 0.5-2
G2-6B .eeivericnnnns creenan vetiseacans coses 0.8-4
Wave resistance, Ohms, for generators:
. G2=5B tevvscoscnanonrnnonnas eesetssrereassane 75
~ G2=6B tevereneacasons eeieesraeeenne e ereens . 50
Dimensions, MM ceseveeeoaocossas et anenenssans e 78X48%X455
Weight, kg ...vveeeceecennn thectsrresnessenas sesso 1.6
- 164
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14.2. Low-Frequency Signal Generators

Generator G3-54. This functional generator which is a source of sawtooth,
rectangular, and sinusoidal electrical oscillations of the infrasonic and
audio frequencies is intended for tuning and testing various electronic in-
struments under laboratory and plant conditions. The instrument satisfies
the requirements of Group II of GOST 9763-67.

The generator operates on the principle of functional conversion of the ini-
tial form of voltage to prescribed forms. The sawtooth form is taken to be
the initial form of voltage. The generator consists of the following func-
tional assemblies: constant-temperature master generator of sawtooth oscil-
lations; buffer stage; sawtooth voltage amplifier; shaper; trigger; output
amplifier; temperature control device; smooth and step attenuators; power
supply unit.

The output of the generator is unsymmetrical.

The sawtooth voltage produced in the master generator goes, through the buf-
fer and linear amplifiers, to the shaper, where it is converted to a sinu-
soidal-shape voltage and is delivered to the output amplifier. Here, the
signal is amplified and, through the smooth and step attenuators, is deliv-
ered to the output of the generator.

In order to obtain a rectangular-shape voltage at the output of the gener-
ator, a signal from the same master generator, through the buffer amplifier,
is delivered to the trigger, from which the signal of the rectangular-shape
voltage arrives at the output amplifier and further through the same assem=
blies arrives at the output of the generator.

In order to obtain a sawtooth-voltage at the output of the generator, a sig-
nal from the master generator, through the buffer amplifier of sawtooth vol-
tage, is delivered to the output amplifier, and then, through the smooth

and step attenuators, to the output of the generator.

The generator can work in two modes: continuous generation,or generation of
one period with manual triggering.

The instrument set includes: 1) connecting cable; 2) safety fuses (20 items);
3) manufacturer's rating certificate,

Basic Specifications
Generator generates signals of three kinds: sawtooth, rectangular
(meander), sinusoidal, as well as marking signals to a special

output.

Frequency range, HZ .......0000. reereeen vesensene .o 0.01-1000
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Subranges: from 0.0l to 0.1 Hz; from 0.1l to 1 Hz;
from 1 to 10 Hz; from 10 to 100 Hz; from 100 to
1000 Hz.

Permissible fundamental error #(0.03 F + 0.02 Fpay) Hz,
where F -- generated frequency; Fpay -~ maximum subrange
frequency.

Nominal amplitude voltage, V, ona load of 600
Oohms .eoevewnn. cheerseeeeens 7.75

Range of smoothly regulated output voltage, V (for
- all signal shapes) ...eeeeeeecrrisensecrscnscasenns 1-10

Provisions are made for changing the output voltage by 60 dB
in steps every 20 dB.

Step attenuator error, dB, at frequencies from 20 to
1000 Hz, does not exceed .....ciieaviveercccccsccns C.5

Back swing time of sawtooth voltage and length of the cut-off
fronts, microseconds, for rectangular pulses, does not exceed
0.0L T + 50 (T -- oscillation period).

Nonlinearity of sawtooth voltage, %, in the frequency
range from 0.0l to 0.1 Hz, does not exceed ........ 5

Harmonic distortion factor of the sinusoidal output
- voltage, %, on frequencies of 20-1000 Hz at a nomi-
nal output woltage, does not exceed ..... cereereans 6

- Pulse amplitude, V, at the marking output, not less
than ....cociiennennennenens ceviieeniens 1

Power supply of the generator -- from an alternating
current network:

VOltage , V vviiveerrosecnnstisossccosannsosenns 220+10%
frequency, Hz ....... seesecirearesesirarassennn 50+1
Power consumption, V*A .......... cecteessenesesncns 150
Dimensions, MM ...ceceerseevscsstsossscnssescocssnes 485%X405X270
Weight, kg ........ Cereaeeaes Cerieetrseciacseeans . 30

The following operations are performed during checking.

The presence of all forwms of the output voltage is checked visually in a
range of 100-1000 Hz by means of an oscillograph.
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The frequency error is determined by measuring the frequency at the output
of the instrument (in the mode of the generation of sinusoidal oscillations
at an output voltage of 1-10 V) in a range of 100-1000 Hz and by measuring
the period in the remaining frequency range by any method.

Amplitudes of all forms of the output voltage are measured at a frequency
of 0.01 Hz with a direct current voltmeter, in a range of 20-1000 Hz -- by
any method ensuring the amplitude measurements with an error of not more
than 0.5%.

The duration of the fronts of sawtooth rectangular voltage is determined
with the aid of an oscillograph with calibrated scanning.

The nonlinearity of the sawtooth voltage in the frequency range 0.01-0.1 Hz
is checked by means of an EPP-09M2 recorder. The harmonic distortion fac-
tor of the sinusoidal output voltage is checked with a nonlinear distortion
meter in a frequency range of 20-1000 Hz.

The amplitude of the marking pulses is determined with the aid of a voltage-
calibrated oscillograph.

Low-Frequency Signal Generator G3-55. This instrument is intended for use
in a set of monitoring equipment for quality indexes of frequency-modulated
and amplitude-modulated transmitters, broadcasting channels, and television
sound channels, and can be used only in a bay (Figure 14.1).

Figure 14.1

The instrument is designed to operate under the conditions of the fields of
amplitude~modulated and frequency-modulated transmitter of up to 20 V/m,

The generator meets the requirements of GOST 9763-67. With respect to its
stability to mechinical and climatic influences, the instrument belongs to

Group II of GOST 9763-67 with expansion of the operating temperature range
from 5 to 50 degrees C.
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The generator consists of eight units: master generator; amplifier NChI
[ 1ow-frequency 1]; amplifier NChII; power supply unit; transformer; level
- meter; attenuator and output units.

The master genmerator with resistance-capacitance tuning based on the Wien
circuit generates a sinusoidal signal which is amplified by the amplifier
NChI ensuring the required output power at the unsymmetrical output. The
balancing of the signal output is achieved by using an additional amplifier
NChII with a transmission factor of 1.

The level of the output voltage is monitored by the level meter which serves
simultaneously as an indicator of the instrument's operation capacity. The
output voltage is regulated smoothly with the aid of a regulator installed
in the input circuit of the amplifier NChI, and is regulated in steps with
the aid of attenuators installed at the output of both amplifiers.

The power supply unit provides stabilized voltage for the master generator,
both amplifiers, and the level meter.

The generator is designed as a standard bay type whose frame consists of two
cast carrier brackets.

The instrument set includes: 1) set of spare parts and accessories consist-

ing of: safety devices (4 items), power supply cord, connecting cable, head-

piece with clamps, adapter, incandescent lamp, push-button switch; 2) des-

cription and operation manual, manufacturer's rating certificate; 3) descrip-
- tion of nonstandard measuring instruments.

Basic Specifications
Generator produces a sinusoidal signal at 20 fixed frequencies:
30; 50; 60; 100; 120; 200; 400; 800; 1000; 2000; 4000; 5000;
6000; 7000; 8000; 8500; 10,000; 12,000; 15,000; 20,000 Hz.

Fundamental frequency error, %, not OVer .......... +1.5

Nominal output voltage, V, at the symmetric output
at a matched load with output resistance,

600 Ohms ........ Cebeeeseseatseareratessnsanaes 4
50 Ohms ....... Ceooseeseestasssanasenne ceserane 2
at the unsymmetric output with output resistance of
50 Ohms at a load resistance of 600 Ohms .......... 4

Maximum output voltage, V, under normal conditions at
load resistances:
600 Ohms, not less than ....ceievveeviceneaness 5.
50 Ohms, not less than 2

Output voltage asymmetry at the symmetric output,7%,
at output resistances:
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600 Ohms, does not exceed ...eeovevccsncsnconss 5
50 Ohms, does not exceed ....ccooversonsancsces 10

Frequency characteristic nonuniformity, %, in relation to
the signal level on a frequency of 1000 Hz in temperature
intervals from 5 to 25 degrees C for frequency ranges,
does not exceed:
from 30 to 10,000 Hz ......... veteseesenas 2.
from 12,000 to 20,000 HZ ...ecvevvvvccnsocnsnes 3

ceeen 0.2 dB)
0.3 dB)
For temperature intervals from 25 to 50 degrees C,

this nonuniformity, %, does not exceed ...........s 7

Normalized fundamental error of the level meter, 7%,
does NOt exXceed ....cieevecccsoreroeroccsesosonncons 2.5
Frequency characteristic nonuniformity of the level
meter, %, in relation to the level in the frequency
ranges, does not exceed:
from 30 to 1000 HZ .....coovcevecncccvacsonsccas 1.5
from 12,000 to 20,000 Hz .....ccecevevnsccnnanes 2

At the output with a load resistance of 600 Ohms, the
sinusoidal signal is attenuated by the attenuator operating
on a matched active load with a nominal resistance value

of 600 Ohms by -60 dB (in steps at every 1l dB).

Harmonic distortions, %, at a load resistance of 600 Ohms
and nmominal output voltage at unsymmetric and symmetric
outputs on frequencies,
30 Hz voeuvnnn cesesesecnsanns
from 50 to 120 and 12,000 to 20,000 Hz ...
from 200 to 10,000 Hz ..... ceoes

v

tsecseesscssnsev

coo
O i
o

eevessssecsccns

Harmonic distortions, %, at a load resistance of 50
Ohms and nominal output voltage at the symmetric output
on frequencies:
40; 50; 60 Hz ,...... sseeseasesassacresssosssns
100; 120 HZ ..vvvevnencvcvcccenasos
from 200 to 20,000 Hz ....

0.2
cecoeavaacne 0.15
0.1

D I N R R A A N N ) .

The largest variable component of supply voltage and
its four harmonics, %, against the nominal output vol-

tage on both outputs, does not exceed .. 0.025

sevceees e

Power supply from an alternating current network:

voltage, V .u.viverccnnsavonenss
frequency, Hz ....00cvvans
harmonic content, % ...

essssesrsosvecores
O R R R N R R

I A O R N I A I )
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Power consumed by the instrument, V«A .i..vevceee.. 60
Dimensions, MM .oeseevesssosscoocssasne cevesssesens 520X215X520
Weight, Kg .veeeeeecevecnoessocossnasassscseocasans 30

Low-Frequency Signal Precision Generator G3-105. The instrument is a source
of sinusoidal electrical oscillations with a high degree of accuracy and
stability of frequency in the range from 0.01 Hz to 2 MHz.

The instrument is intended for operation at ambient air temperatures from
5 to 40 degrees C and a relative humidity of up to 95% at an ambient air
temperature of 30 degrees C and an atmospheric pressure of (96-104) kPa.

The generator is designed by the method of direct synthesis of signals of
prescribed frequencies with the aid of a system of identical decade con-
verters. All of them work on the same frequencies. The circuit uses 10 re-
ference frequencies: 18; 18.1; 18.2; 18.3; 18.4; 18.5; 18.6; 18.7; 18.8;
18,9 MHz formed in advance in the reference frequency unit.

Reference frequency signals are amplified by the output amplifiers and are
delivered through the electronic signal switch to the decade converters.

Reference frequency is selected by pressing the buttons on the front panel
of the generators.

The system of decade converters consists of seven identical decades each of
which is a mixer with a band filter and a frequency divider with the divi-
sion factor 10.

The generator has an interpolation heterodyne whose frequency changes within
the range from 18 to 19 MHz. The heterodyne can be connected to any decade
converter for a complete change of the output frequency in any position.

The generator is designed in the form of two portable instruments: genera-
tor proper and power supply unit.

The instrument set includes: 1) signal gemerator; 2) power supply umnit; 3)
combination set; &) cables (10 items); 5) clamp; 6) 50 Ohm load; 7) divider
1:100; 8) T-joint; 9) sockets (3 items); 10) intermediate socket; 11) brace;
12) switching unit; 13) plug; 14) indication lamps (2 items); 15) signal
lamps (3 items); 16) safety devices (8 items); 17) storage box; 18) techni-
cal description and operation manual; 19) technical record,

Basic Specifications

Main frequency range, HZ .....ciieerrinieceocce ceune 10-1999999.99
Additional frequency range, HZ ......iievicnececnne 0.01-10
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Minimal step of discrete frequency adjustment, Hz.. 0.01

Fundamental relative error of discrete frequency
values, not over .....ceeevevee Ceseiteasatecaanasns i5-10‘7

Relative frequency instability at discrete points,

does not exceed during arbitrarily selected:
three-hour or one-hour intervals ..... cesreanse iS-lO'3
15-minute interval ......cccvceivunnnns vesonone +2-10-3

Maximum output voltage, V, at the main output with
a connected external load of 5040.25 Ohms, not less
than .....ciivieeiinnnnens eseeeisentsanns Ceecvenaese 1

Output voltage is regulated by the built-in attenu-

ator within the limits of, dB:
in steps (every 10 dB) ....... Ceeereeeaan ceeiae 60
continuously ....... Cetireeeseitcnaenean cereane 12

Remote 1:100 divider connected to the jack ensures
attenuation, dB ..... ssesseseessosatttesesrensnnene 40

Fundamental error of the adjustment of the reference
level of the output voltage from the final value of
the measurement range of the built-in output level

meter, does not exceed ............ Cheereresrseenas +6
Error of the attenuator and the remote divider, dB,
does not exceed o.....000.. creecsensans Cererereaane . $0.5
Maximum output voltage, mV, at the auxiliary output
with a connected external load of 10 kOhms, not less
than ....... teeseetieanasescesatsanaes Cesieesisans 50
The instrument can work from an external reference
generator:
with frequency, MHz ....vvvvrnninnnnnnnnns veeane 5 and 10
with signal amplitude, mV .......ecvuvuunn. cees 150~-250
Power supply of the generator from an alternating
current network:
voltage, V ......... e Ceieeaseriaes ceeseane 220422
with frequency, Hz .....vvvrrennenreernnnnns ves 50+40.5
with harmonic content, % ....vveieieeenenernaas 5
- Instrument self-heating time, hours ............... 2
Power consumed by the instrument from the network
at a nominal voltage, V-A ...... Cerererreannanans .o 150
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Dimensions, mm:
CENETALOTS +vvsvvroonssrrosssosassnnaasasssssns 480X240X470

POWET UNLE ...uevvnnvoorosonesssoass eeerenasae 480X120X470
Weight, kg:

generators .......ecevs Ceerretassessesesreenans 30

power unit .......... N ecsceseanas 18

Low-Frequency Signal Generator G3-101. This instrument is intended for re-
gulating and testing radio equipment under laboratory and shop conditions,
and meets the requirements of GOST 9763-67.

The G3-101 is designed as a bench-type portable instrument which includes

two separate units. The first unit consists of: a power unit, an impulser,

a control generator, an operation mode unit, an output unit, and attenuators.
The second unit includes: frequency dividers; a high-frequency, a low=-fre-
quency, and a fixed generators; a frequency manipulator, a thermistor, and

a voltage divider.

The instrument set includes: 1) cables (8 items); 2) 1:100 divider; 3) 75
Ohm load; &) clamps (4 items); 5) transition plates; 6) adapters (2 items);
7) cable plugs; 8) T-joints (2 items); 9) safety devices (4 items); 10)
lamps (2 items); 11) covers (2 items); 12) description, operation manual;
13) technical record.

Checking methods are described in the operation manual included in the set.
Basic Specifications

Frequency range of the instrument (with discrete
points every 1 kHz), kKHZ .....covvuvenans ceeeerenes 1-2-103

Fundamental error of the adjustment of discrete fre-
quency values, not over +1-10f (f -- output signal
frequency).

There is a possibility of frequency separation in
the instrument at any of the discrete points within
the limits of, Hz ......... teesrreresererestronaann +500

Voltage of spurious frequencies at the output, with
the exception of the harmonic components o the sig-

nal, is weakened in relation to the level of the

useful signal:
in the frequency band of +250, not less than .. by 500 times
in the entire remaining frequency range ....... 1000

Level of the largest harmonic component of the out-
put signal, % ......... ceeceas trressessanceresasres 5
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Overall dimensions of the packing of each unit, mm 695X390%X560
Weight of the instrument, kg:

without packing .....eeeeeeesvnvracsncncannsnss 22

with packing ..... Ceseeesessessssetsarsononseese 40

The method of checking is deseribed in the operation manual included in the
set.

The Low-Frequency Signal Generator G3-36A is a portable source of sinusoi-
dal and rectangular electrical oscillations of the sonic and ultrasonic fre-
quencies. It is intended for regulating and testing low-frequency and ul-
trasonic stages of radio equipment under laboratory and industrial condi-
tions.

The generator consists of the following main units: exciter; sinusoidal sig-
nal output amplifier; matching amplifier; square signal shaper; square sig-
nal output amplifier; voltage divider; output indicator; stabilizer,

The exciter of the generator is based on the Wien bridge circuit; the posi-
tive feedback circuit containséan L-type phasing circuit.

All electric equipment is assembled in a standard portable bench-type case-
less housing.

The instrument set includes: 1) low-frequency signal generator G3=-36A; 2)
connecting cords (2 items); ") alligator clips (2 items); 4) technical de-
scription and operation manual; 5) technical record.

Basic Specifications

Frequency range of 20 Hz - 200 kHz is covered by
four subranges:

X1 vivnennn. i, 20-200

X10 tiviinnnnn, i, 200~2000

X100 v evueennnnn. e vttt ee e e e, .. 2000-20,000
X1000 wuueevnnvnnrenennnn. e 20,000-200, 000

Fundamental error of frequency adjustment not over
+(3+4150/fy) %, where fy is the value of frequency in
hertz as established by the scale.

Temperature coefficient of frequency, %, in the op-
erating temperature interval per each 10 degrees C,
does not exceed ..... et eeerseeeeeans

Provisions are made in the generator to regulate

output voltage smoothly. The nominal value of the
output voltage, V, at a frequency of 1000 Hz and a

load of 600 Ohms, not less than .......... ceesieaes 5

173
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070006-5



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP382-00850R000300070006-5

FOR OFFICIAL USE ONLY
At the output, there is a three-step divider ensuring the
division of the output voltage by 10, 100, 1000 times.
Error of division coefficient, dB, not over ....... 0.8
at load resistance, kOhms, not less than .......... 20
Error in the adjustment of the reference value of the

output voltage in % of the upper measurement level
in the entire frequency range, does not exceed ....

'

Harmonic distortion factors at a nominal output vol-
- tage and load resistance of 600 Ohms in the frequency
ranges:
20-50 HZ ...vovvvvenasnans ceariereaan ceeseeeses
over 50 Hz - 20 kHz ....v0nu. terecscsvsesassaian
20-200 kHz ....... tesreaseans iiisecseereoenns AN

N =N

- Additional value of the harmonic distortion factor,
%, per each 10 degrees C, does not exceed ......... 1

- Gunerator has a square signal mode with the follow-
ing characteristic:

Repetition frequency corresponds to the frequency of
the sinusoidal signals; maximum amplitude of the out-
put voltage, V, not less than ......cccevresccenen 5

Fundamental reduced error of the level meter, %, for
the square signal, not over ............. eeevearan +20

Length of the edge and cutoff of the square signal,
ns, at a load resistance of 60046 Ohms in the entire
repetition frequency range, does not exceed ....... 300

- Square signal on-off time ratio at a load resistance
of 600+6 Ohms in the entire repetition frequency
TANEE seevsvnvenns etesiessseseaaenans ceressoesanes 240.4
Power supply of the instrument from an alternating
current network:
voltage, V ..ucevvececessncasnnccnns teesasennes 220422
frequency, HZ ...ieveevseocssesevocesnsancsones 5040.5
harmonic content, 7% ....eeoeeeesreasscssascssens 5
Power consumed by the instrument, V:A ......ccc000s 9
Instrument weight, kg, not over ,..... et sesenesine 5
Dimensions, mm, NOt OVET ..cevcas herecascenen teee 235X240X170
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The generator is checked in accordance with GOST 12691-67 'Low-Frequency
Generators. Methods and Means of Checking'.

14,3, ‘High-Frequency Signal Generators

The High-Frequency Signal Gemerator G4-70 is intended for checking and tun-
ing various radio receiving devices and their elements operating in the
modes of amplitude modulation (AM), frequency modulation (ChM) and televi-
sion signal modulation. The instrument can be used in laboratories and
workshops producing the above-mentioned equipment, in repair shops, and in
television studios.

The generator G4-70 ensures voltage modulation by high-frequency television
signals of both polarities.

The wide band of modulating frequencies during frequency modulation and
amplitude modulation ensures the possibility of the modulation of high~-fre-
quency voltage by a stereosignal.

The small value of parasitic frequency modulation makes it possible to check
the set background of high-quality television sets and receivers of fre-
quency~-modulated broadcasting.

The generator performs the following types of operations: continuous gener-
ation; internal amplitude modulation by sinusoidal voltage; external ampli-
tude modulation by sinusoidal voltage; internal frequency modulation by
sinusoidal voltage; external frequency modulation by sinusoidal voltage; a
combined frequency-amplitude modulation by sinusoidal voltage; internal am-
plitude modulation by a meander; external amplitude modulation by a video
signal at frequencies above 20 MHz; external pulse modulation at frequencies
above 20 MHz.

The G4-70 generator set includes: 1) high-frequency cable; 2) coaxial adap-
ter; 3) repair cable; 4) high-frequency connecting cables (2 items); 5) con-
necting adapter; 6) power supply cable; 7) safety devices (20 items); 8)
storage box; 9) technical description, operation manual, and manufacturer’'s
rating certificate.
Basic Specifications
Frequency range, MHz, covered by eight subranges .. 4-300

Fundamental error of frequency adjustment, % ...... 1

Short-term frequency instability in 15 minutes 1.5
hours after self-heating ..... e eieeeiertescaans 15-109

Parasitic frequency modulation in the mode of con-
tinuous generation, Hz, at:
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f £ 225 MHZ L.ieieeenn eeeecsssesasaserseanen 75
E > 226 MHZ oeovrueeneenniensonnnsananenanses 1076
Output Parameters in the Mode of Continuous Generation:

Output voltage, mV, at a load of 75 Ohms:

calibrated ..... eeseeeentaaaaas Cerbereseeans .o 5.10"4 = 50
uncalibrated .....ccveeeee teeeeescesnsaenenssen up to 100

Error of reference voltage, %, at:

f =< 250 MHZ ....0eveeense Chsecsecaressacasnen 10P
£ > 250 MHz .........e00n Cetereeeaa e ceene 25
Adjustment error of the system of attenuators, %, at:
f & 250 MHz .......... verecssseneens cesesrene 1.2
f > 250 MHz ....... P ceeeane 1.5
7 Parasitic amplitude modulatiom, % ..... esirenssane 0.3

Parameters of Amplitude Modulation by Sinusoidal Signal:

Frequency of internal amplitude modulation, Hz .... 1000
Range during external amplitude modulation, Hz .... 50-6000
Limits of modulation depth regulation, % .......... 10-95

Fundamental error of modulation depth adjustment on

frequencies above 8 MHz at M=10 -~ 90% and M=10 -
- SO% v eeriraneeneenn e U 10.05 M + 5

Parasitic frequency modulation during amplitude modu-
lation at M=30% ..c.eenvnnvnnaeenns e, 21073 £4300 Hz

z Parameters of Frequency Modulation by Sinusoidal Signal:
Frequency of internal frequency modulation, Hz .... 1000

Frequency range, Hz, during external frequency modu-

1ation c.eevvereerecanencone N ceve 30-60,000
Regulation limits of frequency deviation, kHz, at:
f=64 = 6Miz ...co0... eeereensernaes Ceeenean up to 50
- f=6—20MHz ....... eetrieseeasescaasenanas up to 75
in the remaining range ......... cetseaiens cesen up to 100

Nonlinear distortion coefficient during frequency
modulation, %, NOt OVEr .....eceesessn Ceerreseesans 3
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Fundamental measurement @rror, % .. .coeeecrsoseccss 10

During frequency modulation, the parasitic amplitude
modulation, %, at deviation of 75 kHz, not over ... 6

Modulation Parameters by a Pulse Signal and a Video Signal:

Frequency range, Hz, during external modulation by

video signal .......... et eeer e e sarenns 50--:—6.5-10’6
Frequency characteristic nonuniformity, dB ........ 1
Variation limits of depth modulatiom, % ........... 10-90

Variation of the maximum "black" lewvel, % during
changes in modulation depth ............ PN 8

Distortion of horizontal sections, %, of a square

symmetric pulse with a frequency of 30 Hz ......... 3
Power supply -- from an alternating current network:
voltage, V ....... esesraeenee o atererienas 220+10%
frequency, HZ ..veesereeeroceoocrscosronnsroans 50-60
- Power consumption, V:A ....cieieceaciranne 115
Dimensions, MM s.eevsctersesocssesnes Creieriecsense . 540X300X350
Weight, kg ....eevueennns ceeees e se it sene s 30

The Generator of Standard Signals G4-73 is an instrument with a quartz fre-
quency control within the range which puts out an output signal of a cali-
brated level with various types of modulation and is intended for control-
ling and monitoring receiving and transmitting communication systems with

- various types of modulation, including single-band modulation, within the

- frequency range of 0.1-70 MHz.

! The generator can be used for checking frequency and amplitude distortions
of narrow-band channels of UPCh [intermediate-frequency amplifiers].

The instrument meets the requirements of GOST 9763-67, GOST 9788-69 and
maintains its technical characteristics at the ambient temperature from 5
to 40 degrees C, low pressure, and a relative humidity of 95% at a tempera-
ture of 30 degrees C.

The generator is a source of a highly stable radio signal which can have

various types of modulation, as well as a single frequency, a two-frequency,
and a three-frequency structure.
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The generator is crranged in three cases (decade converter, modulator unit,
and power supply unit) placed one on top of the other and connected by ca-
bles. The instrument is designed with the use of replaceable units. Each
mode can be obtained with a set of a definite combination of units inserted
in the appropriate compartment of the instrument.

The instrument set includes: 1) replaceable units; 2) 7IP [kit of spare
parts, tools and accessories ] ; 3) operational documentation.

Basic Specifications
Discrete frequency retuning, kHz ........... ceeesnes 10
Frequency range, Mz .. coovivicnnnanennnns 185-255
Relative error of frequency adjustment in the unmodu-
lated carrier mode at fixed points of
the range of 01-70, Miz, not over ....... meessees .o 11'10'7
Short-term frequency instability in the unmodulated
carrier mode in 10 minutes of the instrument's oper-
ation under normal conditions at fixed points of the

range of 0.1-70 MHz, nOt OVEr ...cveveoccsnes i].-].O'7

Qutput voltage at a resistance of 50 Ohms in the fre-
quency range of 0.1-70 MHz changes in steps every

1 V with smooth coverage within the step, V ...... .. 10-7-0.1
Reference value of output signal voltage, V ........ 0.1
Error of reference level, %, not over .............. 10

The high-frequency signal generator G4-93 (Figure 14.2) is intended for
checking and tuning radio receiving, radio transmitting, and other radio
engineering equipment within the ranges of long, medium, and shortwaves
under laboratory and workshop conditions.

With respect to its stability to climatic and mechanical influences, the
_ generator belongs to Group IT of GOST 9763-67, and with respect to its tech-
nical characteristics =-- to Class I of GOST 10622-70.

- The generator has ten functional assemblies: master self-oscillator; modu~-
lator; high-frequency amplifier; amplifier of automatic gain control ARU,
attenuator: indication amplifier; quartz calibrator; beat indicator; RC gen-
erator; power supply unit,

Operation modes -- continwous generation, internal and external modulation
by sinusoidal signal.
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Figure 14.2

Basic Specifications
Frequency range, MHz ..........c0000u0s cecsessccenn
Frequency scale error, % ...ceceeveeceeconss ceeeses

Modulation depth adjustment limits, %, at an input
signal of not over 1 V, not less than .............

Error in the establishment of the reference level of
1V at a load of 5040.5 Ohms for all frequency ranges,

does not exceed, dB .irnnn.. treessaanons RPN .

Fundamental error in the establishment of the modu-

lation depth coefficient at a modulation depth of up

to 907 in % of the absolute value of the modulation
coefficient, does not exceed .......c.vevevuss ceas

Error in the weakening of the attenuator for the
attenuations:
from 0 to 80 dB ...veerrirnvrncsnnnenres eneeens
over 80 to 140 dB ,.eevirveenrocinnins seesenans

Frequency instability in any 15 minutes of the in-
strument's operation under normal conditions after
one hour of self-heating, does not exceed #(40-107 -6
fose + 10) Hz (fggr -- established frequency value).
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Instrument's power supply from an alternating cur-

rent network:
voltage, V v.vvrecrenrnvtssssonosesenntcscanane 200+(8-10)%
frequency, HZ ...coovienneceenecrornosrcscenans 50+1%
harmonic content, % ..eieeeecercasserasnnosacns up to 5

DimensionS, MM essvesceseossersacsoosssocnossacess 480X200%355
Weight, KB ..veveurircrccronesnsncesarssanannesocns 18

The High-Frequency Signal Generator G4-102 (Figure 14,3) is intended for
tuning, regulating, and monitoring radio receiving equipment of the radio
broadcasting range. These generators are used to measure frequency and am-
plitude characteristics of various devices, real sensitivity and fidelity
curves of receivers.

Figure 14.3

The instruments are intended for operation under laboratory and workshop
conditions and belong to Group II of GOST 9763-67.

These signal generators consist of three main functional systems: a system
for setting and reading signal frequencies; a system of setting and reading
modulation depths; a system for forming and reading the output signal level

Stabilization of the output signal level is ensured at a constant reference
voltage.

The generator set includes: 1) high-frequency cables (2 items); 2) low-fre-

quency cable; 3) remote attenuator; 4) safety fuses (10 items); 5) technical
description, operation manual, and manufacturer's rating certificate,
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Operation modes -- continuous generation and amplitude modulation.
Basic Specifications
Frequency range, MHZ ....ovevorevrrorencsonssocanne 0.1-50

Adjustment limits of the output signal level in the
main chamel, V ...... R e 107 - 0.5

Frequency setting error, 7%, not over ..........c.es 1
Frequency instability in 15 minutes after 30 minutes of self-
heating, not over _-t(2.5'10"4 fest + 50) Hz, where fegt =--

established frequency value.

Harmonic distortion factor of the output signal (at
the main output), 7%, NOL OVET ....vveverscnrosonnss 5

Error in setting the reference voltage level, dB,
not over ...... T 1

Error in the establishment of the modulation depth,
%, not ovexr ..... it ececea e nns eeretecescnnoas 10

Error in the establishment of the weakening of the
attenuator, dB, not over ............ ceresesonns 1.5

14.4. Pulse Generators

The Generator of Code Pulse Packets G5-37 (Figure 14.4) is intended for tun-
ing and testing radio el tronic equipment.

Figure 14.4
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The instrument works at temperatures from 5 o 40 degrees C, maximum rela-
tive humidity of 95% at a temperature of 35 degrees C and satisfies the re-
quirements of GOST 9763-67, GOST 11113-72.

The generator produces a packet or groups of packets of pulses with chang-

ing parameters (amplitude, length, time spacing). The repetition period of
code packets is determined either by a timing oscillator or by an external

generator.

Pulses of the external timing generator are sent to the unit forming the
triggering pulse of the generator unit, the synchropulse, and the prepara-
tion pulses. The generator unit produces a series of pulses which enters
the mext unit which forms the output code signal and auxiliary control sig~
nals of other units,

The code signal goes to the unit forming the length of the output pulses,
after which it goes to the output unit which forms the prescribed amplitudes,
the edges, the falloff, and other parts of pulses.

The generator set includes: 1) a set of spare parts and accessories in a
storage box; 2) manufacturer's rating certificate, technical descriptionm,
and operation manual; 3) technical record.

The generator of code pulse packets operates in the following modes: one
40-unit code; two consecutive 20-unit codes; three consecutive 10-unit codes;
four consecutive 10-unit codes; four parallel 10-unit codes; delivery of a
packet of pulses coded by their length with a maximum number of pulses of

not over 20 in the packet,

Provision is made for the possibility of deviation of selected individual
pulses in the packet while maintaining the parameters of the remaining
pulses.

Basic Specifications

Repetition period of code packets of pulses with
internal triggering (regulated), microseconds ..... 20-106

Time interval between code packets, microseconds .. 1-106

Time shift, microseconds, between units in the code
PACKEE tuuvevrneiinonn ereneeas e 1-10%4

Pulse duration in the code packet, microseconds ... 0.4-5000

Maximum pulse amplitude, V, in the code packet at a
load of 75 Ohms .......... eresecees sttt aenneians 10

Pulse polarity in the code packet -- pusitive or
negative.
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Pulse edge length, ns, in the packet at an external
load of 75 Ohms, not over ....... Cieesiesirenaseras 50

Pulse fall-off length, ns, at a load of 75 Ohms, not
OVET e versruonsosenonsansonsssosssssoncasnasasonss 75

The =ttenuator at the output of the generator ensures
signal attenuation, dB (in steps every 10 dB) ..... by 50

Error in the establishment of the amplitude of output
pulses at the input of the attenuator, %, does not
exceed ......ieiiiieninnannas vesresenes certsenssens 10

External triggering by a pulsed and sinusoidal sig-
nal with an amplitude, V, of .........c0vvue.e creses 2-25

Power supply of the generator from an alternating
current network:

voltage, V ... .iivinreenrnnnns ceeeeaaes [P 220+10%

frequency ....vveeveereorsoreoenenssnsnonansons 50+1%

harmonic content, % .eevivevesscocenes teceienns 5

voltage, V .......... ettt aeraeesaane eerencaea 20045%

frequency, HZ ....vvnvennnn ceeas e tieieaeas 400+§Z
Power consumed by the generator, V:A .........c.eu0 220

Dimensions, mm:
BENETAtOr ..iivseaevsroserorsoseressosencnnnnss 450X380X%380

(1] 1173 o of -5 virecnns vesesseane 410X375X210
- Weight, kg:

generator ..... fesrtssessenesrneacsenrsrnse eee 23

CONVETter t.uiivesassernes vesssscaanees veesseees 17

Test Pulse Generator Sets G5-39, G5-40, G5-41. The generator G5-39 is used
in combination with the generator G5-41 for checking the vertical beam de-
flection channel of oscillographs with a frequency band of 0-100 MHz by the
transient characteristics; the generator G5-40 (Figure 14.5) is used in com-
bination with the generator G5-41 (Figure 14.6) for checking the channel of
oscillographs with a frequency band of 0-40 MHz,.

The generator set can be used also for checking video amplifiers by the tran-
sient characteristics in the same frequency ranges.

Generators G5-39 and G5-40 are designed as single-unit instruments, and
G5-41 -- as a two-unit instrument,

Generators G5-39 and G5-40 work in the internal triggering mode. Output

pulses are formed by the test pulse shcping unit which consists of two in-
dependent pulse shaping chamnels.
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Figure 14.5

Figure 14.6

The instruments put out synchropulses intended for triggering the scanning
units of oscillographs being tested. The time shift between the test pulses
and synchronizing pulses creates the delay circuit of the test pulse. Con-
tinuous monitoring of the output pulse amplitude is achieved with the aid
of the amplitude measuring unit connected to the appropriate output stages.
The exterval attenuator which is included in the set is used for regulating
the test pulse amplitude. The power unit converts the network voltage to
direct voltage and alternating voltage for all circuits of the instrument.
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The generator G5-41 consists of two identical channels each of which has
circuits corresponding to G5-39 and G5-40.

The G5-39 generator set includes: 1) storage box for the set of spare parts
and auxiliary items; 2) compensation heads (2 items); 3) 50-Ohm passage
load; 4) 50-75 Ohm matching transition; 5) 1:10 divider with a low-resis~-
tance output; 6) attenuator; 7) electron tubes (7 items); 8) incandescent
lamps (2 items); 9) neon lamps (2 items); 10) safety devices (16 items);
11) angle brackets (2 items); 12) cables (5 items); 13) technical descrip-
tion and operation manual; 14) manufacturer's rating certificate.

The G5-40 generator set includes: 1) storage box for the set of spare parts
and auxiliary items; 2) compensation heads (2 items); 3) 75-Ohm coaxial
passage load; 4) 75-50 Ohm matching transition; 5) 1:10 divider with a low-
resistance output; 6) attenuator; 7) cables (5 items); 8) electron tubes

(7 items); 9) incandescent lamps (2 items); 10) neon lamps (2 items); 11)
safety devices (16 items); 12) angle brackets (for mounting in the bay) (2
items); 13) technical description; 14) manufacturer's rating certificate.

The G5-41 generator set includes: 1) storage box with working and auxiliary
equipment; 2) cables (9 items); 3) 100-75 Ohm transition; 4) 1:10 dividers
(2 items); 5) 5 kOhm and 100 Ohm loads (2 items); 6) angle brackets (2
items); 7) electron tubes (4 items); 8) incandescent lamps (2 items); 9)
neon lamps (2 items); 10) safety devices (10 items); 1l1) compensation head;
12) technical operation description; 13) manufacturer's rating certificate.

Basic Specification
Generator G5-39
At an external matched load of 50 Ohms, the in-
strument puts out test pulses of positive and nega-~

tive polarity,

Edge length of the test pulse, ns, does not ex-

Ceed . .iv ittt et e e e secsssescncns 1.2
Fall-off length, ns .............. eesvsonansecseses 10
Test pulse length at a 0.5 amplitude level, ns, not

less than ..........covvuun.. teceretsetsacssareacas 300
Overshoot at the peak, %, from the pulse amplitude,

does not exceed ......... BT 2
Incline of the flat part of the peak, %, from the

pulse amplitude, not over ............. feeeesereans 3
Amplitude of test pulses, V, at an external match-

ing load of 50 Ohms, not less than ,....... e ennn 50
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Error, %, with which the amplitude is monitored,

not OVer .....ee. cessens Cecessaeteecsaessarsannenne 10
Repetition frequency of test pulses, kHz .......... 1;3;5;10
Frequency adjustment error, %, nmOt OVET ........... +10

Provision is made for delivering a single pulse. Parameters of
synchropulses are of both polarities:
pulse length, microseconds ........... ceeaenaen 0.340.1
edge length, not over ............. veseasecasas 30

Amplitude, V, at a load of 500 Ohms, not less than, 20

Smooth amplitude adjustment, in % of the maximum
value ..ioveviieceniiancnans Ceesasiaiescaanenn cosvaee 10-100

Synchropulse lead in relation to the test pulse is
regulated continuously and in steps within the

limits of, NS +.ivvuveneecvecansns Creseenens ceeanans 0-300

Short-term lead instability, ns, during 0.1 sec does
not exceed ........0000 ceeriereens ceeraeaas chereees 0.3

Power supply from an alternating current network:

voltage, V ..civivvennnnnnns cesesereees cirsesans 220+10%
frequency, Hz ...... cerees e tsereane e oo 50+1%
harmonic content, % ....ooveeecconss eseresaeaan 5
Power consumption, VA ..... [N Ceesreenanenen 450
Dimensions, mm .......o000 Ceveeeseanes Ceesessanens 480X318X435
Weight, kg ..oovevve... eetesrecsresseasennee ceeees 35

Generator G5-40

Test pulses are obtained from the external matched load of

75 hms.
Edge length, ns, does not exceed ......... ceesenes . 3
Fall-off length, ns ..... Cereenasoaan Cetecanseenne 20

Duration at a 0.5 amplitude level, microsecond, uot
less than ............ essennes veeeeennenns creees .. 1

Overshoot at the peak, %, from the pulse amplitude,
does not exceed .......cc.0000. P .o 2
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Nonuniformity of the flat part of the peak to the

point of 90% of its duration, %, from the pulse

amplitude, does not exceed .......o.vceeennn sevessae 1.5
When a capacitance of up to 40 pF is connected to the
parallel matched load, the overshoot and the nonunifor=-
mity of the flat part of the peak do not exceed the

above values, with the exception of deviation caused by
repeated reflection from the generator inmput.

Incline of the flat part of the peak, %, of the
pulse amplitude, does not exceed .......ocvveecnens 3

Amplitude of test pulses at an external matched
load resistance of 75 Ohms, not less than, V ...... 100

Amplitude adjustment error, %, not Over ........... +10
Attenuation of the test pulse is achieved with the aid

of an external attenuator and matching transitions in-

cluded in the set, Provision is made for delivering a

a single pulse.

Frequency adjustment error, %, NOt OVeT ......c.ens +10

Test pulse repetition frequency, kHz ......... ceeee 0.1; 0.3; 3
Parameters of Synchropulses:

Duration, microseconds ............ Cerereaaans ceove 0.340.1
Edge duration, ROt OVEr .....cevevee veseresserensee 30

Amplitude, V, at a load of 500 Ohms, not less than. 20

Continuous amplitude adjustment, % of the maximum
value t.i.viinsereveoncconccaces tecocsrsucnsaseracon 10-100

Synchropulse lead in relation to the test pulse is
regulated continuously and steps within the limits

of, NS t.euiveenneennes teereesrsss st esecvessrsenenn 0-500

Short-term lead instability during 0.1 sec, does

not exceed, NS ....... eressesssurcarssernsetrteactre 0.5
Power supply -- from an alternating current network:
Voltage, V vuvivieeireronnsoetorsosssosasenonns . 120+10%
frequency, Hz ............ tescasarenssssessenns 50+1%
187
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Power consumption, VA .....ivoeeeeens teesressens . 450
Dimensions, WM .ieuvevsrooorsoses PN 480X318%435
Weight, kg ....o.cnes eeeeerrresenseons e essaeeaes 35

Generator G5-41

The generator has two independent outputs for signals of test
pulses of positive and negative polarity. Pulses are obtained
from an external load of 75 Ohms and parallel capacitance of
40 pF.

Parameters of Test Pulses of Both Polarities:

Edge duration, ns, nNOt OVET .....c.ecetenernsescecns 20
- Fail-off duration, ns, not over ............. 200
) Pulse duration, microseconds, not less than ..... . 10

Overshoot at the peak and nonuniformity of the flat
part of the peak to the point of 907 of its length,
7 (of pulse amplitude) ........... e e eenesennne 1

Incline of the flat part of the peak, % of the
pulse amplitude, not over .......... cesseenses 1

Maximum pulse amplitude, V, at an external load of
100 Ohms, not less than ...... Cecesecrnsaesseees cees 100

Amplitude is regulated continuously and in step with
the aid of an internal attenuator within the limits
of, dB ........ W ete e v e eesiiia e entaee o assesanas . 0-40

Provision is made for additional attenuation of the
amplitude, dB, with the aid of two external dividers

(by 20 dB with each) ......icvecueennennns eeeerens 40
Repetition frequency, Hz .............. e eiaresanens 100; 300; 1000
Adjustment error, %, NOt OVETr ....ceceveone casesnsae 10

Parameters of Meander-Type Positive Test Pulses
Meander-type pulses are obtained from a load of 15 Ohms and
capacitance of not over 50 pF. The generator generates test
pulses with a repetition frequency of 5 Hz (duration cf 100
ms+10%) and 500 Hz (duration of 1.5 ms+10%) with an error of
not over +i0%.
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Edge duration, ns, NOt OVET ...cesceverscoccsnvanas 200
Fall-off duration, microseconds, not over ......... 10

Overshoot at the peak, %, from the pulse amplitude
at its duration of not over 200 ns, does not exceed 5

Peak nonuniformity, % of the pulse amplitude, not
over ...... [ seveans Cerienessseaes vessenens . 1

Incline of the flat part of the peak, 7 of the pulse
amplitude, not OvVer ......cceivcaeens Cecessensnenn . 1

Maximum drop amplitude, V, not less than ...... cees 100
Parameters of Synchropulses of Both Polarities:

Duration, microseconds ......eceeeese teeectsraannas 140.3
Edge duration, NS, NOt OVET .ieeveveseeserces eenas 100
Amplitude, V, at a load of 1 kOhm with continuous

adjustment within the limits from 10 to 100% of the

maximum value, not less than .....ccceveueeneen veeee 20

Synchropulse lead in relation to pulses I and II is
controlled in steps, microseconds ........ceveeeee . 0-1

Short-term (in 0.1 sec) lead instability, ns, does
not exceed ....cecciecennoocnas tesescssessresareaan 2

Test pulse outputs of the generator do not permit connection
. to circuits with direct voltage in relation to the body.

Synchronization pulse outputs can be connected to
circuits with direct voltage in relation to the
body, V, not over ............ tetesensans sereeranen 100

Output resistance of the jacks ''Synchropulses', Ohms,
with extreme right position of the handles '"Amplitude",
not over ...... fesieeireseraanen teenseanns cevstens 120

Output resistance, Ohms (for the jack "main pulse

output'):
for pulse T .......c...., cesacesseriarencas cree 100+10%
for pulse II, NOt OVEr ...vevveesns eeeseanaans 900

- Power supply from an alternating current network:
voltage, V ....ovvuvunns Ceeeesrssesesseessanane 220+10%
frequency, Hz ........ cttsrecevacsncersnsvnsans 50+1%
harmonic content, % ...ceveeeee

cesesaessssacnas 5
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Power consumption, V+A, NOL OVEL ...cccuveeranroccs 500

- Dimensions, mm:

unit generator ..... Cieesenns e erereacnans 480X238%435
power supply unit ....c.ieeeeceieen eeereraeaes 480X198%435
box with ZIP [kit of spare parts, tools and

ACCESSOTIES ] veveerecorroroascrsvaassaoacsss 335X225%95

Weight, kg:

unit generator .......... terecsaesseeeeanas ees 17
power supply unit .......cc00000 Weeesassseseenue 30
box with ZIP ....... eectsaessseraneons veersnen 5

The Single Channel Nanosecond Pulse Generator G5-44 is intended for tuning
and checking high-speed computers and radio engineering devices under lab-
oratory and workshop conditions: it meets the requirements of GOST 9763-67.

The instrument is a single-channel nanosecond pulse generator.

The generator set includes: 1) box with spare parts; 2) set of connecting
cables; 3) technical description and operation manual; 4) manufacturer's
rating certificate.

Basic Specifications

Duration of output pulses, ns, (adjusted smoothly
on the basis of the calibration chart) ........... . 1-50

Error, not over +(0.05T - 0.5 ns), where T-- es-
tablished length.

Repetition frequency of output pulses, MHz ........ 0.1-100
Error, %, Not OVer ......... ceeeenns tececesnnenene . 10
Maximum amplitude of the fundamental pulses, V, at

an external matched load of 75 Ohms with a repeti-

tion frequency of not over 80 MHz and a pulse length

of 2 ns ..iienennnn ererees PPN ceeee 7.5

Qutput pulse amplitude is adjusted smoothly within
the limits from 70 to 100% of the maximum amplitude

with an adjustment error, %, of not more than .... +25
Length of output pulse edge, ns, not over ........ 0.8
Cutoff length, ns, not over .............. sessseas 1

The generator has an output of synchropulses with a
frequency equal to the frequency of the main pulses.
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The Two-Channel Nanosecond Pulse Generator G5-45 is intended for tuning and
checking high~-speed computers and radio engineering devices.

The generator consists of three structurally and functionally independent
devices: two generators G5-44 and a time shift device.

The instrument set includes: 1) generators G5-44 (2 items); 2) time shift
device; 3) connecting cables (6 items); 4) technical description; 5) manu-
facturer's rating certificate,

Basic Specifications

The instrument has two independent outputs of main pulses
whose parameters are determined by the parameters of the
generator G5-44,

Time shift between main pulses of the first and second
chamels is controlled with steps of 5 ns within the
Limits Of, NS tivuiuirinnnnreseronarocennneannnanas 0-150

Instantaneous instability between pulses of the first
and second channels, NS ..veeevreresveneenvneennes 1

Dimensions, mm:
generator G5=44 ., .....iieeienernnrenrrennennns 480X320X175
time shift device ...vveveviinenrerocnennoaanns 480X120X175

The generator G5-47 is intended for studying, tuning, and checking radio
engineering devices. The instrument operates at temperatures from 5 to 40
degrees C, relative air humidity of up to 95% at 30 degrees C, and atmosphe-
ric pressure of 96-104 kPa,

The gencrator G5-47 meets the requirements of GOST 9763-67 and GOST 13269-67.
The generator has the following functional assemblies: master oscillator;
external triggering device; continuous delay device; synchropulse shaping
device; step delay device; pulse length regulation device; preshaping device
of channel 1; shaping line of channel 1; preshaping device of channel 2; in=-
verting amplifier; output shaper; pulse shortening circuits of channel 1 and
channel 2; blocking circuits; amplitude meter of main pulses ; inverting co-
axial transformer; attenuator; power supply circuit of the instrument.

The generator set includes: 1) cables (2 items); 2) high-frequency connect-
ing cables (6 items); 3) connecting cord; &) matching adapter from 75 to 50
Ohms; 5) passage loads of 50 and 75 Ohms; 6) adapters (6 items); 7) compen-
sation heads (2 items); 8) transition plate; 9) conducting wires (5 items);
10) electron tubes (5 items); 11) signal lamps (2 items); 12) safety devices
(14 items); 13) attenuator; 14) technical description and operation manual;
15) manufacturer's rating certificate.
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Basic Specifications
The generator produces main pulses of positive and negative
polarities at an external matched load of 75 Ohms. Provision
is made for operation on a matched channel of 50 Ohms with
the use of a matching adapter included in the set.
Parameters of main pulses:
Duration, ns, (continuously regulated) ............ 3-100
Pulse adjustment error, ns, NOt OVEr .....cccevoses +(0.1T + 1)
Duration of the edge and falloff of the main pulse,
ns, measured between the 0.1 and 0.9 levels of the
amplitude, NOt OVET ...evevrovrnsesssscosvonanreccs 1.8 and 3
Overshoot at the peak of the pulse, its nonunifor-
mity and the inclination of the flat part, % of the

amplitude, NOt OVET ..v.evsvcvssansssosvossasnsaaas 5

Maximum amplitude of the main pulse, V, at an ex-

ternal matched load of 75 Ohms, not less than ..... 50

Repetition frequency of main pulses, Hz, in the mode

of internal triggering .......ccciveuieosoccconcans 20+-200-103
Frequency adjustment error, Not OVET ........cessos +(0.1 £ + 4 Hz)

In the external triggering mode, the generator is
triggered with a mechanical (manual) starter by
pulses of both polarities:

N with an amplitude, V, of .....c.ccivevevnennenn, 0.5-20
with a length, microseconds, of .............cn.. 0.1-10
with a repetition frequency, kHz, of .......... up to 200

by a sinusoidal signal:

with an amplitude, V, of .....ievvveinvenesnness 3-20

with a frequency, Hz, Of ....icvvrerevcoccoraes 500-3-200+103
with an amplitude, V, of ... ciivverecneecanns 10-20

with a frequency, Hz, of .....cccicvveeinnnnnsn 50-500

Parameters of synchropulses of both polarities (pulses are ob-
tained from a load with a resistance of 500 Ohms and a parallel
capacitance of not over 50 pF):

Duration, microseconds, not less than ............. 0.1
Amplitude, V, not less than .......civeveccrvosneas 20
192
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(regulated continuously from 100 to 10% of the maxi-
mum value)

Edge duration, NS, NOt OVEr ....veeesesovsosonasses 30

Delay of the main pulse Tq in relation to the synchro-
pulse is regulated:

continuously in the subrange, TS ...veceeesaess 0-100
in steps within the limits, microseconds ...... 0-1
Delay adjustment error, does not exceed ........... +(1T4q+10 ns)
- Power supply -- from an alternating current network:
voltage, V tueieenrncneoroerenonsosnsnosonanss 220410%
frequency, HZ ..u.ivieesesesescsnsnsosnsonacsans 50+1%
Power consumption, V*A ...c.eeeerreravocoscovsonsss 220

Dimensions, mm:
ENETALOTY t.uvsecresssassooanssossasenssasecanes 490X215X475

AtEeNUALOY tiiieereeeoesnosaesstossoncscseancnss 255X172X191
Weight, kg:

BENETALOY iuveesococnssonsssssssasocascnscsnes 21

AtteNUALOT .4.vveernveesroonacssosnsonocnsnssosse 6

Generator G5-48. This generator of nanosecond pulses with a high repeti-
tion frequency (Figure 14.7) is intended for studying, tuning, and checking
radio engineering devices operating under laboratory and workshop conditioms.
Moreover, the generator can be used in studying high-speed electronic com-
puters.

Figure 14.7

195
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070006-5



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070006-5

FOR OFFICIAL USE ONLY

The generator includes the following units: unit of internal and single trig-
gering (master oscillator); external triggering unit; preshaping unit; syn-
chronization unit; delay unit of the main pulse in relation to the synchro-
pulse; pulse length formation unit; shaping amplifiers of positive and nega-
tive pulses; output pulse amplitude adjustment unit; power supply unit.

The internal triggering circuit produces triggering pulses in the frequency
range from 1 kHz to 20 MHz. The external triggering circuit produces pulses
for triggering the preshaping and synchronization circuits.

The synchronization circuit produces pulses with a frequency equal to the
repetition frequency of the meander-type main pulses. Having used scaling
units, these pulses can be used for obtaining synchropulses tying them to
the main sequence, as well as for triggering generators in unitizing into
multichannel systems.

The generator set includes: 1) attenuators (5 items); 2) 50 Ohm loads (2
items); 3) coaxial adapters (6 items); 4) coaxial adapter from 50 to 75 Ohms;
5) sets of connecting cables (6 items); 6) comnecting cord; 7) safety de-
vices (14 items); 8) signal lamps (2 items); 9) alligator clips (3 items);
10) storage box for ZIP; 11) technical description and operation manual;

12) manufacturer's rating certificate.

Basic Specifications

The generator generates pulses of positive and negative
polarities at an external matched load of 50 Ohms. The
overshoot, nonuniformity of the peak, and nonuniformity
in the interval between pulses is not over 10% of the
pulse amplitude at an external matched load of 50 Ohms
during continuous amplitude adjustment within the limits
of (0.7==1.0) Upyx-

Duration of main pulses (regulated continuously, in
steps) MICroSecondS ....eeeieevecnacssoccesonorenns 5'10'311250

Error in the adjustment of main pulses, not over... +(10% + 2 ns)

Additional duration error, ns, caused by temperature
changes per each 10 degrees C,does not exceed ..... +(3.5% +.1)

Edge and falloff lengths of main pulses, ns, between
the 0.1 and 0.9 amplitude levels at an external
matched load of 50 Ohms are, respectively, not over 1.5 and 6

Maximum amplitude of main pulses, V, at an exter-
nal matched load of 50 Ohms, not less than ........ 10

Main pulse amplitude, % from the maximum amplitude
is regulated continuously within the limits of .... 100-30
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Step-by~step attenuation of the pulse amplitude
- with the aid of the attenuator, dB ....... PP 3; 6; 10; 20; 40

Fundamental error of amplitude adjustment within the
adjustment levels (0.7 + 1.0) Upay, does not ex-

z ceed ...... vesenns Chesessresecatae e aseteansensans 10% + 0.25V
Pulse repetition frequency, kHz, with internal trig-
gering ...... e enebe e 1-20-103
Pulse adjustment error, %, NOt OVEr ....oeesecseers 10

In the external triggering mode, the generator is triggered by
pulses of both polarities:

pulse length, microseconds .......ievveveveness 0.01-0.5
amplitude, V .iviieiineriecncnccnsnsnsosoaancns 1-5
repetition frequency, MHZ ....cicvvrecicennnnre 20

by a sinusoidal signal:

frequency, KHZ .ovvveeeneeneennnnns 1<20-103
- amplitude, V tiveieererencanss tesvsseranne cenne 1-5

mechanically (with a manual single-action starter).

The external triggering input is an open input, input resis-
tance -- 75 Ohms, delivery of direct voltage is not permitted.
The delay of pulses in relation to the synchropulse with the
main repetition frequency is regulated continuously and in
steps from 5 ns to 250 microseconds.

Power supply -- from an alternating current network:

voltage, V .eiveveennnnnnnns ceseeresocsrens cere 220+10%
= frequency, Hz ....iviveiinnsrenronscconnaannnes 5040.5
voltage, V .......... Ceeseesensisessatessnansne 22045%
= frequency, HZ ...vivevvnvnnnonnnneannans 40047%
-3%
Power consumption, VA ......... Cerieiieetsrseansanise 120
- Dimensions, mm ..... Cieesesesieneareannsaans creares 480X160X%355
Weight, kg ...vieveenrnnnees [N ceeracasans 15

The Pulse Generator G5-49 (Figure 14,8) is intended for shaping series of
pulses with regulated repetition periods of these series, the number of
pulses in a series, as well as the parameters of pulses in the series
(length, duty time amplitude) and can be used for adjusting and testing

- radio electronic equipment,
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Figure 14.8

These instruments work at ambient air temperatures from -30 to 50 degrees C,
a relative humidity of not over 987% at 40 degrees C, and atmospheric pres-
sure of 101 kPa.

The generator operates on the principle of selecting any prescribed pulse
from a finite sequence of pulses. In the internal triggering mode, the re-
petition period of the series is determined by the timing oscillator which

- contains an LC-generator and a frequency divider. Timing pulses arrive at
the triggering pulse shaper which puts out a preparation pulse and a trig-
gering pulse for the series generator.

The pulse series generator which includes a shock-excited LC-generator and
a frequency divider forms a series of pulses with a regulated duty time.

The number of pulses in a series is determined by a selective device which
stops the operation of the series generator at a prescribed moment. The
series of pulses arrives at the output pulse length shaper and then ~t the
output stage which determines the amplitude and the edge and falloff lengths
of the output pulses of the generator.

The generator has two modes of operation, the mode of delaying the beginning
of the series in relation to the synchropulse, for which an auxiliary delay
generator and a selecting device are turned on; a mode of selecting a syn-
chropulse coinciding with any pulse of the series. The latter mode is en-
sured by selecting a series of output pulses and a synchropulse from the
same series from the output of the shock-excited genmerator. Provision is
made for the external electrical periodic triggering of the generator and
single-action mechanical starting.

The instrument set includes: 1) set of accessories and spare parts in a box;

2) storage box; 3) technical description and operation manual; 4) manufac-
turer's rating certificate; 5) technical record.
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Basic Specifications
Pulse length, microseconds ......eeceeevecacvencnns 0.05-500

Length adjustment error 4(0.1Tpy+ 0.02 microseconds),
where 7T, -- established pulse length,

Pulse amplitude, V, at the output of the gen-
erator (external load of 50 Ohms), not less than... 10

Repetition period of the series of output pulses,
microseconds, with internal triggering ............ 1-108

It is possible to set 352 fixed values.

Error in setting the repetition period of the series
of output pulses, does not exceed 0.1 T (T -- set
period).

Edge and falloff length of output pulses, micro-
seconds, at an external load of 50 Ohms, does not

exceed .....ecieeeieniecnanen Creeesesseeerssreeanes 0.05

Pulse edge and falloff overshoot, as well as the
incline of the flat part, %, not over ...... ceevsne 5

Attenuation of the last pulse in a series in rela-

tion to the first pulse is, 7 sveuvierrecioocnaes .. 5
Number of pulses in a series ........cc... ceeseense 1-104
Duty time of the series, microseconds ............. 1-10%

It is possible to set 176 fixed values,

Error in establishing the duty period, does not ex-
ceed 30.1 Tduty(Tduty -- established duty period of
the series).

Frequency of the pulse voltage of external triggering,
MHz ..... Cetsesessene e teeaseaseceseasttrranstsanan up to 1

Frequency of sinusoidal voltage, HZ ............. . 20 = 1-106

Delay of the series of output pulses, microseconds,
in relation to the synchropulse (changes discretely
every one microsecond).......... et reesaesatanans 0-104

Delay adjustment error, does not exceed +(0.05 Tq
+ 0.1 Tdelay + 0.05 microsecond) where Tgq -- estab~
lished delay of the series.
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Power supply of the generator from alternating

current networks:
VOltage, V uiiinssennoerecssoassosoaseoasancas 220+10%
frequency, HZ ...eeeviivecoonrtionnonascsannce 50+1%

_ voltage, V .ivvieeeerioososossonsosonneroossans 22045%

frequency, HZ ..oeeeervvvnnoneeassosnnconrossenes 400f;%
i Power consumption, V:A ....viieeeeirinscortasnncans 150
- Dimensions, MM ...vceeresvocesosessssosssasnscvnecs 4,80X280X475
Weight, K8 tevvevrrrrvriursnsessnssosnssssnsosconens 32

The Modulation Pulse Generator G5-50 (Figure 14.9) is intended for studying,
tuning, and checking radic engineering devices at the time of their devel-
opment, manufacturing, and operation.

Figure 14,9

These instruments work at ambient temperatures from =30 to 50 degrees C and
a relative humidity of up to 98%. The generator generates: square video
pulses of switchable polarity with regulated length amplitude, and repeti-
tion frequency; sawtooth signals -- with regulated frequency and amplitude;
synchropulses of positive polarity -- with regulated amplitude.

Provision is made for regulated time shifts of output pulses in relation to

synchopulses. Provisions are also made for external triggering by pulsed
- and sinusoidal signals, as well as for single-action manual triggering (with
E a button).

The instrument is designed as a standard bench (portable) unit in which fune-

tional assemblies and devices are arranged on dismountable printed circuit
plates.
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- The generator set includes: 1)connecting cables (6 items); 2) comnecting
network cord; 3) 50-Ohm and 500-Ohm loads (2 items); 4) adapters (2 items);
5) compensation heads (2 items); 6) extension plates (2 items); 7) signal
lamp; 8) electron tube; 9) safety devices (8 items); 10) laboratory clamps
(12 items); 11) technical description and operation manual; 12) technical
record.
Bagic Specifications
Parameters of Output Pulses:

Duration, microseconds (regulated continuously, in
SEEPS) ciiieeniesciencnrsoases et recsssssensceenense 0.05-500

Adjustment error +(0.1-T + 20 ns), where T -- ad-
justed pulse length,

Repetition frequency with internal triggering, kHz
(regulated continuously, in steps) .....eccveveeenes 0.01-30

Relative error of frequency adjustment, % ..e.oves. 10
Parameters of the Synchropulse:
Duration, microsecond .....ccecveesescsocccnssanens 0.5

Amplitude, V (regulated continuously at an external

load of 1 kOhm) ....covvienvecrvcansconsocossnanas .o 1-10
Power supply ~- from an alternating current network:
voltage, V c.vivvecnnnns teeerssisscsnsansessesns 115 and 22045%
frequency, HZ ...cevieeronsceseceseccconsoancas 400
Power consumption, V*A ....ieceecceeensrccnccsacens 150
Dimensions, mm ......... Ceereeaes tessisesasasasnsns 490X176X355
Weight, KE ..vivrreeerserncsssensssoosssonsosnnsans 15

The Pulse Generator G5-54 is intended for studying, adjustment, and tuning
radio engineering devices in various branches of the national economy and
in scientific studies.

The instrument works at ambient air temperatures from 10 to 35 degrees C and

relative humidity of up to 80% at 20 degrees C, and an atmospheric pressure
of 96-104 kPa,

The master oscillator puts out timing pulses (it is possible to regulate the
repetition frequency continuously in steps) which arrive at the shaping
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circuit of synchronization pulses and the delay circuit of main pulses.

The delay circuit puts out pulses with regulated delay, as well as ensures
the zero delay mode of the main synchronization pulse. Pulses from the de-
lay circuit arrive at the pulse length formation circuit, and then at the
eircuit of output shaping and regulation of the pulse amplitude.

The pulse generator is designed as a small bench-type instrument in a stan-
dardized housing.

The geunerator set includes: 1) storage box for ZIP containing four cables,
a 500-Ohm load, and a commecting cord; 2) technical description and record.

Basic Specifications
Duration of main output pulses, microseconds ...... 0.1-1000
Maximum pulse amplitude, V, not less than ........ . 50
Edge and cutoff length, ns, respectively, ......... 50 and 100
Repetition frequency, KHz ......civvsnvncncccconnns 0.01-100

Main pulse delay range, microseconds (regulated con-
tinuously in StepsS) .s..veeeccosscciarsanccvonssonns 0-1000

Instrument's accuracy class ...vvieecocssssancss ces 1.0

Dimensions, MM .....eveserssvassosoasoseossssscnoss 366X183X245

The Signal Time Shift Sources I1-5 (Figure 14.10) are six-channel generators
of shifted pulses which are intended for triggering measuring instruments in
a prescribed sequence. These instruments can be used in radio measuring
techniques, phyiics, etc under laboratory conditions and  meet the require~
ments of GOST 9763-67.

This instrument is a set consisting of three identical delay units and an
amplification unit,

Each delay unit has one reference pulse channel and two delay pulse chanmnels

with independent adjustment of the delay time for each channel. In the am-

plification unit, three appropriate signals are formed from vach reference
and delayed pulse.

Each unit has an independent power supply. Each delay unit can be used in-
dependently as a source of time-shifted pulses.

There are three types of triggering: external, single-acticn, and internal.
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Figure 14.10

The external triggering signal formed in the amplificatiom unit arrives
simultaneously for triggering all three delay units, Single-action trigger-
ing can be achieved either with a button or from an external signal. Inter-
nal triggering at a frequency of 25 Hz synchronized with the power supply
network is accomplished from the master oscillator located in the amplifica-
tion unit,

The delaying is based on the principle of division of frequency of 10 MHz on
meters with a variable division factor.

The instrument set includes: 1) delay unit with a working set of plates

(3 items); 2) amplification unit with a working set of plates; 3) storage
box with a set of auxiliary items and spare parts; 4) technical description
and operation manualj; 5) manufacturer's rating certificate.

Basic Specifications

Adjustment range of the time shift of delayed pulses in relation
to reference pulses from 10-8 to 0.99999999 sec.

Error in time shift adjustment does not exceed +(0.001 T4 + 20 ns),
where Tq -- delay time.

Delay of the reference pulse, microseconds, in re=-

lation to the input triggering pulse does not ex-
ceed iiiiannen

Se e eseetaretatenteetntieaaeioseiros 5
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Parameters of Reference and Delayed Pulses:

Polarityv, microseconds, not less than ............. 1
Edge length, ns, NOt OVEr ....eeivavverosnssocosans 200
Amplitude, V, not less than ...evvievevrernnrnosnes 50

Parameters of External Triggering Pulse:

POlaArity +uivevvenvesesosocososeassancosssasonsanes positive
Repetition frequency, Hz, not Over .......eeeeeeues 50
Length, microsecond, not less than .....eceveoesese 1

Edge length, ns, not over .......c.veeceeeeneccnsss 200
Amplitude, V ...iiieeienrecnenorreosnsonassosesnnos 50-100
Triggering input resistance, Ohms ......covvevencn. 75+10%
Power consumed from the power supply network, V-A, 130

Dimensions, mm:
delay URLIL ...icvececeescncscnnnssonoasaovsansss 480X120X375
amplification uURif ...c.evureiecvenencrrancanns 480X120X475
entire instrument .......ceccerescecrentsacconns 480X480X475

Weight, kg:
delay unit ......ceeeiveenesreneoncnoscnononsnse 10
amplification unit ......c.ccivnevennoccnsonnasnas 14
entire inStrument .....cceesevavncnocoraonccons 44

The Voltage Drop Generator and Microwave Synchronizer YaChS-20A are used for
synchronizing stroboscopic oscillographs at a high (up to 6 GHz) repetition
frequency of signals being studied; for checking transient characteristics
of stroboscopic oscillographs and other broadband devices with the aid of
the voltage drop created by them.

The instrument is intended for operation under laboratory and workshop con-
ditions at an ambient air temperature of 4(5-40) degrees C, relative humid-
ity of up to 95% at 30 degrees C, network voltage of 220 V+l0% at an atmo-

spheric pressure of 96-104 kPa., The instrument can be used as a generator

of the main pulse when a stroboscopic oscillograph works in the system of a
reflectometer.

The YaChS~-20A instrument consists of a power supply source, a synchronizer,
and a voltage drop generator in the delay line housed in one casing (Figure
14.11),
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— Figure 14.11

— The YaChS-20A instrument can work in two modes: as a microwave synchronizer
and a voltage drop generator.

In the microwave synchronizer mode, the instrument is a relaxation genera-
tor using a tunnel diode 1I308K. The circuit performs the division of the
frequency of the studied signal, i.e., forms pulses with a low repetition
frequency of 15430 MHz synchronous with the input signals, which is neces-
sary for triggering the scanning units of stroboscopic oscillographs. The
synchronization effect is based on the phenomenon of the entrainment of the
frequency of a multivibrator by the frequency of an axternal EDS [electro-
motive force]. Without tuning, synchronization is accomplished not on all
frequencies, but only in the narrow zones =-- "synchronization zones'. For
accomplishing synchronization of stroboscopic devices on all frequencies,
the front panel of the instrument has handles of variable resistors "Repe-
tition Frequency, Smooth, Coarse". These handles are used to change the
oscillation frequency of the tunnel diode 1I308K, as a result of which the
synchronizer is tuned. The division coefficient is adjusted with the aid
of the RC-circuit.

When the instrument works in the voltage drop generator mode and a trigger-
ing pulse is delivered to its input, a positive or negative pulse with a
short rise time (0.15 ns) is formed with the aid of high-speed germanium
tunnel diodes.

The presence of pulses with a short rise time makes it possible to check the
rise time and the transition time of the transient characteristics of a stro-

boscopic oscillograph and to determine indirectly the passbanc of the verti-
cal deflection channel of the oscillograph by the formula f ;=0.35/trjge,

and the rise time tpjge can be determined by the formula trisé=|, T% - T%
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where Ty -- the measured rise time on the oscillograph screer; T) -- rise
time of the pulse from the voltage drop generator.

The instrument set includes: 1) voltage drop generator and microwave syn-
chronizer YaChS-20A; 2) combination set: coaxial adapters E2-114/3,
£2-115/3, E2-115/4, T-joint No 1, 50-Ohm load, connecting cord No 10, con-
necting cables (2 items), ZIP, safety device vPl-1; 0.5 A, jack, semicon=
ductor diode 11308k, connecting cable No 9; 3) technical description and
operation manual; 4) technical record.

Basic Specifications

lastrument in the Microwave Synchronizer Mode: "Output 5 ns':
1V -- pulses of positive polarity with a rise time of not over
5 ns and an amplitude of not less than 1 V and not over 3V at
a load of 50 Ohms; "Output 0.5 ns": 100 mV -- pulses of positive
polarity with a rise time of not over 0.5 ns and amplitude of
not less than 100 mV and not over 200 mV at a load of 50 Ohms.
Instability of the adjustment of the synchropulses to the sinu-
soidal signal, ns, at a frequency of the sinusoidal signal of
4000 MHz and an amplitude of 250 mV must not exceed 30. When
synchronizing by sinusoidal signals with the parameters f =10
Mz =~ 6 GHz; U » 50 mV =~ 2 V, it is permissible to increase
the instability to a value of not over 0.1 ns + 0.02 Tg, where
T, is the period of the sinusoidal signal.

Frequency range of signals being synchronized,
U |

Dynamic range of amplitudes of signals, V, delivered
to the input of the synchronizer ...........eceoens 0.05-2

Input resistance of the synchronizer, Ohms, for
dirTeCt CUTTENL . uvuverosvorsovonsesanssaascsonnssns 4745%

Instrument in the Voltage Drop Generator Mode. Output pulses
of the voltage drop generator at the "Cutput' jacks can be de-
layed (in relation to the pulses arriving at the jack "Input"
50 Ohms, from 5 ns + 50% to 75 ns + 207 discretely with spac-
int of 5 ns +20%.

Parameters of triggering pulses of positive polarity:

amplitude, V, not OVer ......coceevvnncccecnnsns
rise time, NS, NOL OVEL ..ieucecsssssanaonstnes 30
amplitude, V, at a load of 30 Ohms ............ 1-7
Qutput resistance of the voltage drop generator,
ORMS v4evesroorosesssoessonossssosssosscnssssaasncnse 50+10%
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Amplitude of output pulse drop, mV, at a load of
50 Ohms, not less than ......ceeuveuennirsinanscens 350

Rise time (tg) of output pulses, ns, between levels
0.1-0.9 on jacks "Qutput', not Over ......ieeeevees 0.15

KSV [standing wave ratio] in the frequency range of
0-5 GHz, does not exceed .....cieevevuvrrsrsonrseons 1.5

Instability of the output pulses of both positive
and negative polarity in relation to the triggering
pulses when the rise time of the triggering pulses
is 2 ns, or less than 1 V, is not over 20, Average
trouble-free operation of the instrument, hours, is
z not less than 5000.

The instrument must be checked periodically not less than once in six months.
Checking must be done at an ambient air temperature of +20 degrees C +5 de-
grees C, an atmospheric pressure of 96-104 kPa, and a relative humidity of
65+15%.

There must be no sharp voltage shocks in the power supply network. There
must be no sources of strong magnetic and electric fields near the work
place.

The following parameters are checked when the instrument works in the voltage
drop generator mode: rise time of the output pulse between the levels of 0.l-
0.9; amplitude of the output pulse drop; delay of output pulses in relation
to triggering pulses; overshoot at the peak of the output pulse; instability
- of the flat part of the output pulse during the first 10 ns; fall-off of

the peak of the output pulse during the first 100 ns; instability of the out-
put pulse in relation to the triggering pulse when the rise time of the trig-
gering pulse is 2 ns or less.

The following parameters are checked when the instrument works in the micro-
wave synchronizer mode: range of synchronizing frequency; limits of input
amplitudes; input resistance on direct current; rise time and amplitude of
pulses from the output (0.5 ns; 100 mV); repetition frequency range of out-
put pulses; instability value of the adjustment of synchropulses to the sig-
nals being studied; value of the parasitic signal at the input jack.

14.5. Special-Shape Signal Generators
The Special-Shape Signal Generator G6-15 (Figure 14.12) is intended for
studying and testing systems and instruments used in radio electromnics, auto-

mation, computer and measuring techniques, geophysics, machine-building, bio-
physics, and medicine.
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Figure 14.12

The generator operates in one of two modes. In the first mode, an automatic
oscillation system works in the generator. It consists of three operational
amplifiers closed in a ring, a relay control element, and an amplitude sta-
bilization system. In this mode, sinusoidal signals shifted by 180 and 270
degrees in relation to the reference signal appear at the two outputs of the
generator.

In the second mode, voltages of the rectangular, triangular, and sawtooth
shapes are genmerated simultaneously. The output part of the generator in
both modes is the same.

Structurally, the generator consists of three units: control unit, generator
unit, and power supply unit.

The generator set includes: 1) safety devices (3 items); 2) cables (3 items);
3) attachments with clamps (3 items); 4) plate; 5) incandescent lamp; 6)
loads of 1000 Ohms (4 items); 7) low-frequency filter; 8) attachment of com-
pensation measuring circuit; 9) manufacturer's rating certificate,

Basic Specifications

Range of sinusoidal signals, Hz ....vvvveceereneaes 0.001-1000

Fundamental error of frequency adjustment, %, does
NOt eXCeEAd .+ .vvivserensesntnossssstosssssssosossons 2

Range of output voltages, V ..ievvvvnecenrcnsnenans 0.01-10
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Fundamental error of output voltage adjustment, 7%,
NOL OVEY 4 sveesseasosssasesnsssasassssssassnnannas +3

Nonuniformity of the amplitude of the output sinusoi-
dal signal in the frequency range, %, not over .... *2.5

Harmonic distortion factor, %, does not exceed .... 1.5
Parameters of Synchropulses:

Amplitude, V, at an external load of 1 kOhm +1%,

not less than ...vuiveiiierierionsrernrosrnsscanssns 5
Capacitance, PF, NOt OVEL ....ceesvcnsnsosoasansnss 150

_ Polarity t.ivieeeecnsecnocreeneoncsnnsocssosnonsnnna positive
Duration, microseconds, Not OVEr .......coeeeveoess 10

Nonlinearity coefficient of the triangular and saw-
tooth voltages, %, in the frequency range 0.001-0.1
Hz, does not exceed .....cvvveeenannrocsnnaconnonns 2

Edge and cutoff length (each separately), as well
as the duration of the reverse run of sawtooth vol-
tage, microseconds, does not exceed ........c0000.0 5

Power consumed from the network at a nominal voltage,

1 N R R R 75

Instrument dimensions, MM ......vevveeeeeosneasosss 490X215%475

The Special-Shape Signal Generator G6-22 (Figure 14,13) is intended for tun-
ing and checking scaling, computing, and other high-speed electronic devices.

With respect to its stability to climatic and mechanical influences, the in-
strument meets the requirements of Group II of GOST 9763-67.

The generator operates on the principle of forming pulse edges of sinusoidal
voltage with the aid of a line using parametric diodes with subsequent shap-
ing of a pulse by the tube circuit of the limiting amplifier.

The. instrument consists of a generator of sinusoidal oscillations, a pulse
shaping unit, a synchronization unit, a voltmeter, an attenuator, a power
supply unit, and an inverting transformer,

The generator of sinusoidal oscillations has a two-cycle circuit. It has
five frequency subranges which are switched with a knob, Continuous fre-
quency adjustment of the generator is done with the aid of a capacitor. Power
is drawn from the generator from the pickup coils of the power amplifier.
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Figure 14.13

Sinusoidal oscillations from the output of the generator are delivered to
the input of the shaping circuit consisting of shaping lines using parame-
- tric diodes and a limiting amplifier.

Formation of a line is an artificial transmission line in which semiconduc-
tor silicone diodes are used as capacitors., The capacitance of their p-n-
junction is the function of the reverse voltage delivered to the diode.

The line consists of 20 cells.

The wave impedance of the line is about 75 Ohms. Positive bias from 0 to
35 V is delivered to the lines which increases as the frequency of the sinu-
soidal oscillation generator increases.

Sawtooth pulses with an edge of 2.5-3 ns and amplitude of 10-30 V are re-
moved from the output of the line and delivered to the output limiting am-
plifier. Its load is a choke on which bell-sbaped output pulses with a
- length of less than 5 ns and an amplitude of 15-30 V are isolated. The volt-
meter measures the amplitude of the output pulses isolated on the anode load
of the output stage.

The step attenuator has [ -shaped cells.

Attenuation is adjusted in steps of 6 dB in the range from 5 to 20 dB. A
pulse of positive polarity from the output of the generator is obtained by
the inverting transformer. Structurally, it is a high-frequency coaxial

adapter with a built-in transformer with a toroidal ferrite core.

The generator is a bench-type portable instrument in a case.
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The generator set includes: 1) connecting cords; 2) high-frequency connect-
ing cable; 3) inverting transformer; 4) attenuators (2 items); 5) safety de-
vices (2 items); 6) signal lamps (2 items); 7) manufacturer's rating certi-

ficate,
) Basic Specifications
Repetition frequency of output pulses, MHz ....... . 10-110
Frequency adjustment error, % ....eseeeseervosrcene +2

Bell-shaped pulse length, ns (0.5 level), not over. 5
Edge length of output pulses, ns, not over ........ 3
Minimum on-off time ratio of output pulses, not over 2

Amplitude of output pulses, V, at a load resistance
of 75 Ohms, not less than (at frequencies of 100 MHz,
it is permissible to lower the amplitude to 12 V) , 15

Amplitude of output signals is adjusted within the
limits, dB:
in steps every 5 dB ..ceveirececericcrocncocnns 20
continuously .....iveev0crvccasas seseveassaccoane 5

Error in amplitude adjustment at the input of the attenuator,
not more than (0.1 Uydj+0.5 V), where Uygqj ~- adjusted ampli-

tude.

Length of symchronizing pulses, N8 .......... ceenns 50-200
: Repetition frequency, kHZ ......oevvvevuvns Cesseaee 5-50

Amplitude, V, not less than .....ceivvrenresaascess 10

At a load of 1000 Ohms and edge length, ns, not

OVer ........ D R T 80
Self-heating time, MiNULES ...eeeeccvcsossavasnanss 15

Power consumption, V:A, does not exceed .......c... 300
Dimensions, MM ....ceieeevoncaonnnass Ciretesensenan 496X475%295
Weight, kg ....ovvunnnns heersesss et Cereeseeenan 32

The Measuring Generator GI-25 is intended for providing the necessary vol-
tage of sinusoidal signals when taking measurements in multiplexing systems
- of coaxial cables in the frequency range 0.05-25 MHz.
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The generator can be used in the measuring console of 0.05-25 MHz (IP-10/25)
and the panoramic console of 0.05-25 MHz (PP-25) for operation in conjunc-
tion with a 36-62 MHz sweep generator (GKCh36-62) and can be used in tuning
and operational measurements of wire communication equipment, as well as in
various radio engineering measurements.

The measuring generator meets the requirements of GOST 9763-67, and, with
respect to operational conditionms, belongs to Group II of GOST 9763~67 with
the operating temperature range expanded to 40 degrees C.

The generator is based on the principle of the beat-frequency oscillator
(in the analysis circuit); the output voltage of the generator is the pro-
duct of the conversion of sinusoidal signals with different frequencies.
The instrument includes two high-frequency generators of variable and fixed
(conditionally) frequencies, a pedestal frequency generator, a frequency
converter, filters, and amplifiers.

The variable frequency generator has an automatic system of pulse-phase fre-
quency tuning and makes it possible to adjust the output frequency from 0 to
25 MHz discretely every 200 kHz.

_ The fixed frequency generator has an automatic system of phase frequency
tuning with an interpolation oscillator and ensures smooth frequency cover-
age within the limits of 200 kHz.

The stability and uniformity of the amplitude-frequency characteristic are
ensured by the automatic gain control system (ARU)., Smooth adjustment of

- the output level is achieved by changing the reference voltage in the ARU.
Step-by~step adjustment of the output level is accomplished by switching
the attenuation links at the output.

The 0.05-25 MHz measuring genmerator (GI-25) consists of two devices: a master
oscillator and a 0.05-25 MHz output unit (UV-25).

Electrical connection of the GZ and UV-25 instruments is accomplished with
coaxial cords with plug and socket units.,

Both instruments are sectional units in the "Nadel" frame.

The instrument set includes: 1) master oscillator (GZ); 2) 0.05-25 MHz out-
put unit (UV-25); 3) operational documentation, including manufacturer's
rating certificate; 4) spare parts, tools, and accessories; 5) set of spare

parts, instruments and accessories (set of stretchers RKh4.072.081).

Basic Specifications

Operating frequency range of the generator, kiz.... 50-:'-25-103

Fundamental error of frequency adjustment after

calibration, HZ ....eivevsanvocsecoarsosocsscnnsans i(2-10'5f+600 Hz)
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Frequency instability due to network voltage fluc-
£Uation by +10% vuvnervrrnneennnnns cereeriieiieees. 20201077£450 Hz)

Additional error of frequency adjustment due to tem-
perature changes, after calibration ............... 1(1'10'5f+300 Hz)
per each 10° C

Fundamental error of output level adjustment, dB,
by the pointer-type instrument:

On the frequency of 1 MHz at the mark "OdB" ....... 10.2
by instrument's scale on the frequency of 1 MHz
at the marks:

- "L dB" L.iieieiiinnnn Ceitectentrsenssisassnsaaa
"-4 dB" ....iiienn. Ceeteeiesreeasenninnsaenans
B - seceasrcens
“ when frequency changes in relation to the level
set on the frequency of 1 MHz at the mark "OdB"

&S 1E

s

Maximum voltage level efficiency, dB on a load of
75 Ohms, not less than ............ cetetctecsannans

—

than .....000e0e et eceniennns Creeesetasssenerenecen 11

Step-by-step adjustment of the output level is en~-
_ sured within the limits of 60 dB in steps, dB,
€VETY 4ivevrensaans cereee Ceeecscsecsassentseesssraran 10

Fundamental error, dB, from step-by-step adjustment
of the output level on the frequency of 1 MHz for
output levels:
=10, =20, =30, =40 ......iiieiiianneienennnnan +0
=50, =60 ...iiiiiiininanan cevscnene tereereeenas 0.

Changes in the output level, dB, depending on the
frequency being set (at an output voltage level of
0 dB at a load of 75 Ohms) in relation to the fre-
quency of 1 MHz in the frequency ranges:
from 0,005 t0 10 MHZ .vuvuvriirrereecernnnocnnss
from 10 to 25 MHZ ..viivenvrnnnnennnnnns .

Nonlinear distortion coefficient of the generator,
%, of the second and third harmonics at the output
level of O dB at a load of 75 Ohms in the frequency
ranges:
from 0.05 to 10 MHZ ........... ceeeesaee
from 10 to 25 MHZ ...vvvrernnnnnnnenanes
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Attenuation of the mismatching of the generator's

output, dB, unbalanced in relation to the earth

with a characteristic impedance of 75 Ohms at the

output level from -10 to -60 dB in the frequency

ranges:
from 0,05 to 10 MHZ ..ceececnvnccssonososanonns 32
from 10 €0 25 MHZ ...vecevsososcossscnnncnonnes 26

At the output level from O to -10 dB in the frequency
range:
from 0,05 to 10 MHZ ...i.evenvruocnsorcncasonscs 26
from 10 to 25 MHZ ..vevevcenvocersssascncnnsans 23

Power consumption, V+A, at a voltage of 242 V, does

NOL eXCeeA . uververvuersosorsonsssessansssasssosaasss 140
Dimensions of the instrument, mm .,.....ccecscoceoes 540X310X4E0
Weight of the instrument, kg, not OVer ............ 48

The instrument is checked under the following conditions: ambient air tem-
perature 2045 degrees C; relative air humidity 65+15%; voltage of the power
supply network 220 V+2% with a frequency of 50 Hz + 2%.

The instrument is checked after self-heating in the course of one hour in
three stages: external examination; determination of metrological parameters;
preparation of checking report.

The following metrological parameters are determined in checking: fundamen-
tal error of frequency adjustment; fundamental error of output level adjust-
ment at a frequency of 1 MHz; frequency nonuniformity of the output level;
nonlinear distortion coefficient in the frequency range from 0.05 to 10 Mz,
Checking is done once a year, as well as after repairs of the instrument.

Determination of the fundamental error of frequency adjustment is done by
measuring frequency with the aid of a frequency meter (for example, Ch3-38).

Determination of the fundamental error of the output level adjustment and
frequency nonuniformity is done by comparing with a standard voltage source
(Kg << 0.05%). A level meter (for example, of the IU-25-type) ensuring the
measurement of the root-mean-square value of voltage of an arbitrary form is
used as a comparison indicator. The voltage of the standard source is mea-
sured with the aid of a standard voltmeter (for example, of the V3-24-type).

Determination of the fundamental error of step-by-step adjustment of the
output level is done by the substitution method with the use of standard
stretchers, a standard voltmeter (for example, of the V3-24~type) and a se-
lective level meter (for example, of the IUL-25-type).
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The nonlinear distortion coefficient is determined by measuring the harmonic
components with the aid of a selective voltmeter (for example, of the V6-1-

type).

10,233
CSO: 8144/1554 END
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